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American Gas Furnace Co. 


a OIL GAS PLANTS 


— ___ + GAS BLAST FURNACES and 
a m Wi. HIGH PRESSURE BLOWERS. 


ee 






For the economical generation and systematic 
application of heat. 
ee 
England: CHAS. CHURCHILL & CO., Ltd., 








London and Birmingham. 80 Nassau Street, NEW YORK, 
sank. OF 
S e 5 EXCELLENCE. 
B. M. Jonrs & Co. 
SPECIAL AND TITANIC STEELS. BOSTON and NEW YORK. 
You’ve been doing your grinding on an attachment rigged up on 
a lat ee haven’t you? ‘sed no water, and took plenty of time to get 


a jobout? Stopa minute. One of our mac hi ines, S] ecially adapted 
on which plenty of water is used, will do the work in half the time 
and make a better job. That’seconomy. Send for full information. 


LANDIS BROS., Manufacturers, Waynesboro, Pa.,U. S.A. 


Enatanpn, C. W. BURTON, GRIFFITHS & CO., London and Birmingham. 
AGENTS: < FRANCE, AD JANSSENS, i6 Place de la Republique, Paris 
—_— Germany, SCHUC ‘H ARDT & S¢ HU TTE, 59 Spandauerstrasse, Berlin. 


{ AUSTRIA 17 Breitgasse, Vienna. 








FINE TAPS 


‘ A, OF EVERY DESCRIPTION. 
Manufactured by WELLS BROS. & CO., Greenfield, Mass., U. S. A. 
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ING for RUBBING 
friction is when re- 
# pairs are being made 
at the begin- 
ning of the 
new year, 

Put in a few 
HYATT FLEXI- 
BLE BEARINGS, 
and note the result. 
= HYATT ROLLER BEARING CO., 
= General Office, 450 Market St., 


NEWARK, N. J. 


New York Office, 26 Cortlandt St. 





for all purposes. PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS = | 
CASTINGS 55rgheciat Finished Brass Wor 


NOLTE BRASS CO. 


68 AND 70 EAST WASHINGTON STREET, SPRINGFIELD, O. 





HUB ROLLER BEARINGS 


No Wear. No Friction. 
Rolls Accurately Guided in 
Parallel Lines. 

They Save Power, Oil, Time. 
They are the Be ‘st! 

Try them! 

THE BALL BEARING CO. 


10 Watson St,, BOSTON, MASS. 


FOR ALL SHAFT SIZES. 





Write for Prices. 











Pa Or Parts of Machinery of any kind, 

3g MACHINERY "Ss 

MQ and Inventions Perfected. 

wo~ AND 

Q - g 2 Write for estimates to 

wy T0 OLS for F, R. McMULLIN MFG. CO., 

ES All PUFPOSES. sue siSBTMIT Sine st. Chicago, Il. 
Upright | MOFFET PORTABLE DRILL. 

AND UNSURPASSED ¢ Weighs 48 Ibs. and 
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DRILLS. 


1S SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSE 
12° 16" 2t' 24° 28° 32° 36° 40° & 44° 
The most modern Drill Presses in the market. 
Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 
Steel Pinions, Etc,, Etc 
Our Automatic Stop excels everything of the kind. 
Don’t buy until you have investigated what we have to offer. 
Send for Catalogue. 


Built by The Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 
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Metal Coiling Machines * 


Sheet, Tubing, 
Rods, etc., 


The Torrington Mfg. Co. 


TORRINCTON, CONN. 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 


Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 


Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Cle veland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Koller Bearing Co., Newark, N. J. 


Mossberg & Granville Mig. Co., Providence 
R. | 
BELTING. 
Ss iltz Belting Co., St. Louis, Mo 
BELT DRESSING. 
Dixon Crucible ¢ o., Joseph, Jerse y City, N. 3, 


BICYCLES. 


Pope Mtg. Co., Hartford, ¢ 


BICYCLE ‘TOOLS. 
American Gas Furnace Co., New York 
Armstrong Bros.’ fool Co., Chicago, Ill 
Bicxtord a & Tool Co., Cincinnati, O, 
Bliss Co., E. » Brooklyn, i. Os 
Brown & Pe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co . Cleveland, O 
Davis & Egan Mach. Tool Co., Cincinnati, O 
Diamond M: ichine Co., Providence, R. I, 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York 
Geometric Drill Co., New Haven, Conn 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mossberg & Granville Mfg. Co., 

R 

Niles Tool Works Co., 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Wells Bros. & Co , Greenfield, Mass 
Wilkinson Co., The, Chicago, IIL. 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 
Armstrong Bros ’ Tool Co., Chicago, III 
Pope Tube Co., Harttord, Conn, 
BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS, STEAM. 


Weston Engine Co., 
Wetherill Mach. Co., James P. 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, QO. 
Becher, J. A., Mishawaka, Ind. ; ; 
Davis& igan Machine Tool Co., Cincinnati, O. 
Dawson & Goodwin, Chicago, Ill. _ 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Suppl Co., New York. 
Reece, Edw, J., Greenfield, ‘Mass. . 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co, —— oO. 
Wells Bros. & Co., Greenfiel Mass. 
Wiley & Russell Mfg. Co.. Greentield, Mass, 

KS. 


nn 


Providen e, 


Hamilton, O 


Painted Post. N. Y. 
, Chester, Pa, 


Audel & Co., Theo., New York. 

Baird & Co., Henry Carey, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston, Mass. 

Henley & Co... Norman W., New hing 
Philadelphia Book C a, Fi hiladelphia, | a. 
Strelinger & Co., Chas. A.. Detroit, Mich. 
Wiley & sons, John. New York. 

BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Prill & Tool Co.. Cincinnati, O. 
Bickford, H . Lakeport, N. H 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Evan Machine Tool Co., Cincinnati,O 
Newark Machine Tool Works, Newark, N. J. 
Niles Tool Works Co., Hamilton, O 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc. William, Philadelphia, Pa. 


BORING AND TURNING TOOLS FOR 
GEOMETRIC SHAPES. 
Geometric Drill Co., New Haven, Conn, 
BOXES. 
Prvibil. P.. New York 
BRASS WORK, SPECIAL. 
Nolte Brass Co., Springfield, O 
BRUSHES. 
Buchel Machine Works, 
BUSHINGS. 
New Process Raw Hide Co., 
CALIPERS, 
Brown & Sharpe Mfg. Co., 
Standard Tool Co.. Athol, Mass. 
Sttelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co.. A. J., Boston, Mass. 
CAMS. 


Newark Machine Tool Works, 


New Orleans, La. 
Syracuse, N. Y. 


Providence, R. I. 


Newark, N. ] 


A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad 
vertised in the Amere 
/ S77 pican Machinist since 

raey! the first issue of the 






aper. 
In spite of imitations 
the largest number of 
sales of the Almond 
Drill Chuck were made during the year 1895. 


T. R. ALMOND, 
83 Washington Street, Brooklyn, N. ¥. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walinut Street, PHILADELPHIA. 


¢? Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the who ie covering every branch of 
Science applied to the Arts, sent free and free of post- 
age toany onein any part of the world who w iit fur. 
nish his address 


Foundry Molding Machines 








STRIPPING PLATE MACHINES 
PORTABLE AIR POWER MA- 
CHINES, using wood or metal spiit 
patterns, without stripping plates, 


WRITE FOR INFORMATION, 
The Tabor Manufacturing Co., Elizabeth, N. J. 
The kind that cut and wear 
EMERY ano Specially pone yp 1 for ream- 
er cutter, gear, dri I _and all 
CORU NDUM ©: mac shine tool grinding, wet 
WHEELS, “ TRON AGE” and wire 
web wheels for snagging 
and rough work. Send for Circular * E.”’ 
VITRIFIED WHEEL COMPANY, 
WESTFIELD, MASS. 
London Agents, CHARLES NEAT & CO, 
Reece’s Pat. Hand Bolt Cutter or Screw Plat. 




















Eow. J. REECE, 
MANUFACTURER, 


GREENFIELD 


MASS. 






Send for New Catalogue of 
Screw Cutting Tools. 


Solder without Rust 


syusinag THE ELLIOTT 
NON-CORROSIVE SOLDERING FLUID 
SAMPLE POST-PAID 10 CENTS. 
ELLIOTT CHEMICAL WORKS, Newton, Mass. 
Patent Carrying Track 


OVERHEAD 
TRAMWAY 


Foundries, Machine Shops, or for 
Merchandise. Send for Bovuk, 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE. MASS.., 








for Mills. 








ror. el 
NEW PROCESS— 
RAW HIDE PINIONS 


For Electric Motors and all 
High-speed Machinery. 
NOISELESS. CLEANLY. DURABLE. 


New Process Raw Hide Bushings. 


The New Process Raw Hide Co. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S. A. 















CARBORUNDUM. 
Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS. 
Nolte Brass Co., Springfield, O 
CASTINGS, IRON. 
Builders lron Foundry, Providence, R. I. 
Shriver & Co., T., New York. 
CASTINGS, PHOSPHOR BRONZE, 
Nolte Brass Co., Springfield, O. 
CASTINGS, STEEL. 
Reliance Steel Castings Co., 
Pa, 
CEMENTS, ETC.—FIRE-PROOF, 
Johns Mfg. Co., H. W., New York. 
CENTERING DRILL. 
Slocomb & Co., J. ‘l., Providence, R, 1. 


CHUCKS, DRILL. 


Ltd., Pittsburgh, 


Almond, T. RK., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn, 
Dawson & Goodwin, Chicago, I). 


Hogyson & Pettis Mfg. Co.. New Haven, Conn, 

Horton & Son Co.,. E.. Windsor Locks, Conn, 

Morse Twist Drill & Machine Co, New Bed- 
ford, Mass. 


Oneida Mfg. Chuck Co., One an, ie Us 
Pratt Chuck Co., Clayville, 
Prentiss Tool & Supply Co., Nie w York. 


Skinner Chuck Co. New — itain, Conn 

frump Bros. Machine Wilmington, Del. 

Wiley & Russell Mfg. Co Greenfield, Mass, 

oe Machine Co., D. E., New London, 
Conn 


CHUCKS, LATHE. 
Cusnman Chuck Co., Hartford, Conn. 
Dawson & Givodwin, Chicago, 11] 
Hugyson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn. 
National Chuck Co., New York 
Ouveiua Mtg. Chuck Co., Oneida, N. Y 
Prait & Whitney Co., cg te Cc onn 


Pratt Chuck Co.. Clayville, 

Prentiss Tool & Su pply Co., yt York. 
Skinner Chuck Co., New Britain, Conn, 
Whiton Machine Co., D. E., New London, 


Conn. 
CHUCKS, TAPPING. 


National Chuck Co, New York. 
CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass, 
New Haven Mfg. Co., New Haven, Conn. 
CONDENSERS. 
Conover Mfg. Co, New York, 
CORUNDUM WHEELS. 
Hampden Corundum Wheel Co., 
Mass. 
Vitrified Wheel Co., 
COUPLINGS. 
Stuart’s Foundry and a Works, R. J., 
New Hamburgh, N. Y 


COVERINGS, NON-CONDUCTING, 


PIPE AND BOILER. 
Johns Mfg Co., H. W., 
CRANES, 
Harrington, Son & Co., E., 
Maris Bros., I hiladelphia, 
Prentiss Tool & Su »ply Co., New York. 
Sellers & Co.. Inc., Wm., P hilad elphia, Pa, 


CUT TING-OFF MACHINES. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill. Clarke & Co., Boston, Mass. 
Hurlbut-Rovers Mach.Co.. So. Sudbury,Mass, 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland. O, 
Besly & Co., Chas. H.. Chicago, 11). 
Detrick & Harvey Machine Co.. Baltimore,Md. 
tseometric Drill Co.,. New Haven, Conn 
ones & Lamson Machine Co.. Springfield, Vt. 
Montgomery & Co., New York 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co.. Greenfield, Mass. 
Wiley & Russell Mfg. Co Greenfield, Mass. 
DRAWING INSTRUMENTS, ETC. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffel & Esser Co., New York. 
DRILLING MACHINES. 
Adt & Son, John, New Haven. Conn. 
Aurora Tool Works. Aurora, Ind 
Barnes Co... W. F & John Rockford, Il 
Baush & Harris Mch. Too! Co. Holvoke. Mass. 
Betts Machine Co.. Wilmington. Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co. P.. Worcester. Mass. 
Dallett & Co., Thos. H.. Philadelphia, Pa. 


Brightwood, 


Westfield, Mass. 


New York. 


Philadelphia, Pa, 
Pa 


Davis & Egan Machine Tool Co.. The. Cincin- 
nati, O. 
Dawson & Goodwin, Chicago, I1] 


Cincinnati. O. 
Hartford, Conn. 
Fitchburg, Mass 


Dietz. Schumacher & Boye 
Dwight Slate Machine Co., 
Fitchbure Mac hine Works 


Foote, Barker & Co. Cleveland, O. 
Fox Mé achine Co.. Grand Rapids. Vict 
Gang & Co... Wm. E, Cincinnati, O 
Garvin Machine Co.. New York. 


Gould & Eberhardt. Newark, N. J 

Hamilton Machine Tool Co.. Hamilton. O 
Harrington, Son & Co., E., Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
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DRILLING MACHINES—Continued. 


McCabe, J. J.. New York. 

Mewer Toul Co., Portland, Me. 

Muntgomery & Co., New York 

ons & Granville Mfg. Co., Providence, 

m8 Haven Mfg. Co., New Haven, Conn. 

Newton Mach. Tool W orks, Philadelphia, Pa 

Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Rogers, John M., Boat, Gauge & Drill Works 
Gloucester City, N. J. 

Sellers & Co., Inc., Wm., Philadelphia, Pa 

Sibley & Ware, South Bend, Ind 


Snyder, J. E , Worcester, Mass 

Stover Novelty Works, Freeport, Ill 
Sturelinwzer & Co., Chas. A Det roit, Mich, 
Timolat, J G. New York. 

Union Ti ( ene, SS. 7 

Warner & Swasey, Clevelanc 1. 

Vells | s. & ( . Greentir = 


Wilkinson & C 0., A. Boston, Mass 
Wiley & Russell Mfg. Co, Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn 


DRILL GAGE, 


Wvyke o., ‘Z East Boston, 


DRILL RODS. 
Abbott, Wheelock & Co., Bost on, Mass, 
Crescent Steel Co., Pittsbt , Pa 


DRILLS, Tt Wiets 
Besly & Co., Chas. H., Chicago, Ill. 
Cleveland Twist Drill Co, Cleveland, O. 
McFadden C o., Philadelphia. Pa 
Montgomery & Co, New York. 
Morse Twist Drill & Machine Co., 
ford, Mass. 


DROP FORGINGS. 
Wyman & Gordon, Worcester, Mass. 
DYNAMOS. 
Crocker-W heeler E lectric Co., New York, 
General Electric Co... New York 


DYNAMOS, NICKEL-PLATING. 
Diamond Machine Co., Providence, R. I. 


ELECTRIC MACHINERY, 
Crocker Wheeler Electric Co., New York, 
General Electric Co., New York. 
ELEVATORS. 
Albro-Clem Elevator Co., 
EMERY WHEELS. 
Besly & Co., Chas. H., Chicago, I}. 
Diamond Machine Co.. Providence, R. I. 
Hampden Corundum Wheel Co., Brightwood, 
Mass. 
Montgomery & Co., New York. 
Norton Emery W heel Co., Worcester, Mass, 
Sterling Emery Wheel Co. Tiffin, O. 
Strelinger & Co.. Chas A ‘Detroit, Mich. 
Vitrifed Wheel Co., Westfield, Mass. 
ENGINES, GAS AND GASOLINE. 
iy? Motor Co., “Steinway, ” Long Island 
Cty, B.S 
Mietz & Weiss, New York. 
Otto Gas Engine Works. Philadelphia, Pa, 
Pierce Engine Co., Racine, Wis. 
Prouty Co., The, Chicago, I], 
Sp’ ingfield Gas Engine Co. . Springfield. O 
Weber Gas and Gasoline E ngine Co., Kansas 
City, Mo. 
Webster Manufacturing Co., Chicago. Ill 
Wolverine Motor Works, Grand Rapids, Mich. 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N, J. 
Frick Co., The. Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., Pa 
Weston Engine Co., Painted Post. N. Y. 
Wetherill Mach. Co , James P., Chester, Pa. 
FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mfg. Co., 
FILES. 
Arcade File Works, we w York 
Besly & Co.. Chas H., Chicago, Ill. 
McFadden Co.. Philade Iphia. Pa 
Montgomery & Co., New York 
Nicholson File Co, Prov 74 nce R.I 
Strelinger & Co., Chas Detroit. Mich. 


FIRE-PROOF CONSTRUCTION 

MATERIALS. 

Tohns Mfg. Co., H. W 
FORGES. 

American Gas Furnace Co., New York 

Buffalo Forge Co.. Buffalo, N. Y. 

Wilkinson Co. The Chicago, Il. 
FRICTION CONES. 

Evans Friction Cone Co., Boston, Mass, 
FURNACES. 

American Gas Furnace Co., New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
GAGES. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton. Syracuse, N : 

Pr poo & Whitney Co, Hart ford Conn 

ne ‘rs’ John M., Boat. Gauge & Drill Works 

loucester City, N. J 
w y vke & Co., J., East Boston, Mass. 


Mass. 


New Bed- 


Philadelphia, Pa, 


Taunton, Mass 


, New York 


THE WORLD RENOWNED 





THAN ANY OTHER AUTOMATIC INJECTOR. 


PENBERTHY INJECTOR CO. 
124 Seventh Street, 


Largest Injector Manufa 


Starts Lower, 

Works Higher, 

Lifts Further, 
Handles Hotter Water 


SEND FOR CATALOG. 


DETROIT, MICH. 
the World. 


turers in 








A NEW C ATALOGUE 


f Fine Machinists’ Tx as just been issued by 
’ OCOMB & Ci “'p vidence, R. L, and it 
7 nm 4 ‘ v the ugh me 
eve ] the best me- 
I Ask i ‘ (ata os.” 










BEVEL GEARS 


Cut Theoretically Correct. 

Special facilities for cutting worm 

wheels. 

HUGO BILGRAM, 
Machinist, 


440 N, 12th St., Phila., Pa. 





HIGH CLASS ENGINE LATHES. 






THE BRADFORD MILL COMPANY, 


Catalogue ‘‘ A” describes our Lathes, 
Sent on application. 
ENGLAN D—Chas. Churchill & Co,, Ltd., London & Birmingham. 


NEW YORK—Garvin Machine Co., Spring & Varick Sts. 





PATENTED. 
With New_and Valuable 
Features. 

MADE ONLY BY 








CINCINNATI, OHIO, U.S.A. 












THE WILKINSON CO., 83 Randolph Street, Chicago. 


LATHES, 


FOOT POWER 
MACHINERY OF 
ALL KINDS, 


Bicycle Repair Shop 
Tools, Vises, Forges, 
Screw Plates, Taps and Dies, Brazers, 
te hy pet etc. Scroll Saws and Fancy 

ds. Send 4c for Illustra’d Catalog. 








, Machinists’ Tools 


7 P. BLAISDELL & CO., 


Manufacturers of 






lon Agts: Worcester, Mass. 
. W. Burton, Grirritus & Co 






| _— 











*O ‘ILVNNIONIO 








ae oe coal 





O's5 






TR. Ke LeBL OND, 
Sieiiil . 





CINCINNATI, 0. 





“e Machine Tools, 


Pearl & Plum Sts, 


GEAR CUTTERS. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N ‘ 
Grant Gear Works, Boston, Mass 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J.. New York 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & 5 ipply Co., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Whiton Ma Co., D. E., New London, Cona 
GEARS. 
Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Works, Bosto1 Mass 
Brown & Sharpe Mfg. Co., Providence, R. I 
Grant Gear Works, Boston, Mass 
New Process Raw Hide Co., Syracuse, N. ¥ 


GRAPHI TE. T 
Dixon Cru Ce los lerse City. N 
GRINDING AND POL ISHING 
MACHINES. 


Besly & Co., 4 is. H., ¢ ro, | 

Brown & Sharpe Mfg. ¢ Pr lence, R. I 

Builders | ni nd bre ence, R, 1 

Dia i Ma ( | e, R. I 

Gar Ma ( New Y 

H ( ¥ Co., Boston, Mass 

Landis Bros., Waynes | 

Norton E1 Wheel Co, W s Mass, 

Pr tiss ‘1 vr S | New \ 

rs & ( i \\ i, Pa. 

Strelinger & ( as. A.D Mic 

W s Br & G eld Ss 
GRINDERS, CENTER. 

farker Co. W Cincit ti, O 

D M e .P \ R. 1 

rrump Bre la é W ngton, Del, 
GRINDING MACHINE, CU" T'TER. 

Brown & Shatr pe Mtg. Co Providence, R ° 

Cincinnati Milling Ma ne Co., Cin nnati, O. 

Davis & Egan Mac e Tool Co., The. Cincin- 

nat'!, O 

Dawson & Goodwin, cago, | 

Diat nd Ma ( - i e, RK. 1, 

Garvin Ma ne Co.,. New York 

H Cl & Co, B 1, Mass 

Nort on i mery Wheel Co., Worcegter, Mass, 

Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & Supply ¢ New York 

Wells Br ( Greentield, Mas 


Ss. A ) 
Woodward & Rogers, Hartford, Conn 


GRINDING MACHINE, SURFACE, 
Brown & Sharp Mfg. Co, Providence, R 
Diamond Machine Co., Providence, R, I 
Woo ere & Rogers, Hartford, Conn 


GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. 1, 
Diamond Machine Co., Providence, R, I 
Landis Bros.. Waynesboro, Pa 


HACK SAWS. 
Besly & Co., Chas. H., Chicago, III 
Montgomery & Co., New York. 
Q. & C. Co., Chicago, Ill 
Stover Novelty Works, Freeport, Ill 
Strelinger & Co. Chas. A., Detroit, Mich. 
ERS, DROP. 
Long & Allstatter Co., 
Miner & Peck Mfg. Co., 
Mossberg & Granville Mfg. Co., 
R.1 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Stiles & Fladd Press Co., Watertown. N. Y¥. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
HAMMERS, POWER. 


Bremer Mact ne Co,G. J., 


Hainilton, O 
New Haven, Conn, 
Providence, 


Kalamazoo, Mich, 


Hill Clark & Co., Boston, Mass 
HANGERS. 

Prvibil, P New Yor 

Sellers & Co., Inc., Wn P ladelphia, Pa, 


HOISTS. 
Harrington, Son & Co., E., Philadelphia, Pa. 
Mari = ees. 0 — i, Pa 
Sellers & Co m *hiladelphia, Pa. 


HYDRAULIC MACHINERY. 


The Watson-Stillman Co., New York 
INJECTORS, 
Mie. ¢ New Yor) 
Pecos ry In sega »., Detroit, Mich 
Sellers & C Inc... W1 . Philade iphia, Pa. 


JACKS, LEVELING. 


Newark Machine 


KEY-SEATER. 


Burr & S 


KEYWAY CUTTER. 


Baker Bros... Toledo, 0. 


LATHES (see also Turret Lathes). 


Works, Newark, N. J. 


B klyn, N. Y 


Barnes Co., W n, Rockford, IL 
Blaisdell & Co P “Wort ester, Mi iss 
Bradford M ( The, Cincinnati, O 

Brown & Sharpe Mfg. Co., Pro lence, R. I 

Bullard Ma ne Tox Co, Bridgeport Corn, 

Davis & Egan Machine Tool Co., The, Cincin- 
nati. O, 

Dawson.& (« iwin. ( uo. ] 

Dia nd Ma Cx ia r e, R. 1 

Diet s uma r&B e, Cir nnati, O. 

Fa VS tt. Dexter, Me 

Fifield ol Co., Lowe Mass 

Fitchburg Ma ne Works, | burg, Masa. 
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LA THES—Continued. 


Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., E., Philadelphia, Pa. 
Hendey Machine Co., Torrington, Conn. 
Hill. Clarke & Co., Boston, Mass. 

Le Blond, R. K., Cincinnati, O. 

McCabe, J. J., Ne w York. 

McFadden Co. Philadelphia, Pa. 

New Doty Mfg. Co., Janesville, Wis. 

New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 
Prentiss be & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Soaks Co., Cincinnati, O. 
Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Seneca Falls Mfg. Co.. Seneca Falls, N. Y. 
Stark. John, Boston, Mass. 

Torrington Mfg. Co., Torrington, Conn, 
Weils Bros. & Co.. Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 
Armstrong Bros.’ Tool Co., Chicago, Il. 
Montgomery & Co., New York, 

Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 


MILLING ATTACHMENTS. 


Adams Co., The, Dubuque, Iowa. 


MILLING CUTTERS. 


Brown & wo LL Co., Providence, R. I. 

Cincinnati Mil ne ag Co., Cincinnati, O. 

Erlandsen, J.. Nee % fork. 

Garvin Machine Co., New York. 

Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 


MILLING MA 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough, R. M., New Haven, Conn. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 

Garvin Machine Co., New York. 

Hill. Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Mergenthaler & Co., Ott., Baltimore. Md. 

Newton Mach. Tool Works, Philadelphia, Pa. 

Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadel 

Waterbury-Farrel Foundry & 
Waterbury. Conn. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 
MOTORS, ELECTRIC. 
Crocker- Wheeler Electric Co., New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 


hia, Pa. 
achine Co., 


LE WIRE. 
Abbott. Wheelock & Co., Boston, Mass. 


PACKING. 
enkins Bros., New York 
ohns Mfg. Co., H. W., New York. 


PAINTS. FIRE-PROOF. 

Johns Mfg. Co., H. W.. New York. 
PATENT ATTORNEYS. 

Bacon, L. Seward, Washington, D, C. 

Bates, H. H., Washington. D. vu, 

Dyer & Driscoll, New York. 

Gooch, Charles J., Washington, D.C. 

Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS. 
Montgomery & Co, New York. 
Wells, Heber. New York. 
PERFORATED METALS. 
Harrington & King Perforating Co., The, 
Chicago. Ill. 
PHOSPHOR BRONZE, : 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa 


PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 

Curtis & Curtis. Bridgeport. Conn. 

Dawson & Goodwin, Chicago, II1. 

Detrick & Harvey Machine Co., Baltimore, 
Md. 


Geometric Drill Co., New Haven, Conn. 

Hill, Clarke & Co., Boston, Mass. 

National Mac hinery Co., Tiffin, O. 

Saunders’ Sons, D., Yonkers, me Be 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
PIPE FITTINGS. 

Kelly & Tones Co., The, New York. 

ANERS. 


Betts Machine Co., Wilmington, Del. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dawson & Goodwin, Chicago, II. 

Detrick & Harvey Mach. Co.. Baltimore, Md, 

Fitchburg Machine Works, Fitchburg, Mass, 

Fiather & Co., Nashua, N. H. 

Garvin Machine Co., New York. 

Gray Co., G. A., Cincinnati, O. 

McCabe, J. J., New York. 


Ott. Mergenthater § Co, 





BALTIMORE, MD. 
MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Milling Machines om 


SPEED LATHES, SLIDE’RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer, 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 
































DE E iL 
Or ‘ . 7) a 
* ore 
hea D a 
ste e ‘ p 
OR D 
O R mail ' OO 








Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 











McFADDEN COMPANY. 


APSE DIES) 


. PHILADELPHIA, PA 





is Te) 


E. W. is C0. 


1 ADAMS ST., BROOKLYN, N.Y. 


CHICAGO OFF C:, 
96 W. WASHINGTON ST. 


PRESSES, 


Drop Hammers and 
Special Machines 


FOR 
PUNCHING, 

_ _BENDING, FORMING, _ 
STAMPING, BLANKING, etc. 


SHEET METAL. 


400 Page Catalogue 


722 Arch St 









OWNERS OF 


THE 
STILES & PARKER 
PRESS CO. 





PLANERS—Continued. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton O 
Niles Tool Works Co., New York 
Pratt & Wnitney Co, Hartford, Conn, 
Prentiss Tool « Supply Co., New York 
Sellers & Co., Inc . Wm., P hiladelphia, Pa. 
Whitcomb Mfg. Co., Worcester, Mass 
Wilson, W A., Rochester, N, Y. 
PLANER CENTERS. 
Fay & Scott, Dexter, Me. 


POLISHING WHEELS. 


BKuiluers lron Founary, Providence, R. I. 


Diamond Machine Co., Providence, R, I. 
PRESSES, DIES, ETC. 

Bliss Co. E W., Brooklyn, N. Y. 

Bremer Machine Co., G. J., Kalamazoo, Mich. 


Ferracute Machine Co.. Bridgeton, N. J. 

McCabe, J. J.. New York. 

— & Granville Mfg. Co., Providence, 
ae 

New Doty Mfg. Co., Janesville. Wis. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Stiles & Parker Press Co., Brooklyn, N. Y. 

Toledo Machine & Tool Co., T he, Toledo, Oo. 


PUBLICATIONS. 


Home Study. Scranton, Pa. 


PUMPING MACHINERY. 


Deane Steam Pump Co., Holyoke. Mass. 
Wetherill Mach. Co, James P., Chester, Pa. 


PUNCHES AND SHEARS. 
Bliss Co, E W. ag N. Y. 
Bremer Machine Co., G 1. Kalamazoo, Mich 
Buffalo Forge Co.. Buffa o. N. ¥ 
Davis & Egan Machine Tool Co., Cincinnati,O. 
Long & Allstatter Co , Hamilton, O. 

McCabe, J. J.. New York 
os & Granville Mfg. Co., Providence, 


New Doty Mfg. Co.. Janesville, Wis. 
Waterbury Farrel Foundry & Machine Co., 
Waterbury Conn. 
Watson-stillman Co., 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 


The, New York. 


Cleveland, O. 
Baltimore, Md. 
New Bed- 


Cleveland Twist Drill Co., 

Mergenthaler & Co., Ott.. 

Morse Twist Drill & Machine Co., 
ford, Mass. 

Pratt & Whitney Co.. Hartford, Conn. 

Wells Bros. & Co.. Greenfield, Mass 

Wiley & Russell Mfg. Co., Greentield, 


ROCK DRILLS. 


Kand Drill Co. New York. 


ROLLING MILLS. 


Mossberg & Granville 
R. 1. 


ROOFING ASBESTOS. 


Johns Mfg Co., H. W.. New York. 


RULES, GRADUATED STEEL. 
Cofhn & Leighton Syracuse, N. Y. 
Darling Brown & Sharpe. Providence, R. I 
Sawyer Tool Co., Athol. Mass. 
Standard Tool Co. Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 


SAWS. 


Q. & C. Co., Chicago, II. 


SAWING MACHINES, METAL. 


Q. & C. Co., Chicago, I11. 


Columbia University, New York. 
International Correspondence Schools, Scran- 
ton. Pa 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N H 

McFadden Co.. Philadelphia, Pa. 

Worcester Machine Screw Co., 
Mass 


SCREW PLATES. 
Machinists’ Supply Co. 
Reece. Edw J. Gree nfield, Mass 
Wells Bros & Co.. Greenfield. Mass. 

Wiley & Russell Mfg. Co. Greenfield, Mass 
Wilkinson Co., The, Chicago, II]. 

SCREWS. 

Cleveland Machine Screw Co.. Cleveland. O. 
Worcester Vach Screw Co Worceste:. Mass 

SEPARATORS, STEAM. 

Keystone En, ine and Machine Works, Phila 
delphia Pa. 


SHAFTING, ETC. 


Mass. 


Mfg. Co., Providence, 


Worcester, 


, Chicago, Il, 


Cumberland Iron & Steel Shafting Co,, Cum 
berland, Md 
Prvyibil, P. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
SHAPERS. 


Betts Machine Co., Wilmington, Del. 

Davis & Egan Machine Too! Co., The, Cincin 
nati. O. 

Dawson & Goodwin. Chicago, Il. 

Fitchburg Machine Works Fitchburg, Mass, 

Flather & Co., Nashua, N : 
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SHAPERS—Continued. 
Fox Machine Co., Grand Rapids, Mich. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford. Conn. 
Sellers & Co. Inc... Wm., Philadelphia, Pa, 


SHEARS, ROTARY. 


Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa 


SIGHT FEED LUBRICATORS. 
Kelly & Jones Co., The, New York. 


SLOT TERS. 
Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co.,G_ J., Kalamazoo, Mich 
Geometric Drill Co., New Hi aven, Conn, 
McMullin Mtg. Co., F. R., Chicago, Il, 
Ott. Mergenthaler & Co, Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 
Wetherill Machine Co., James P., Chester, Pa. 


STEEL. 

Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
ones & Co.,, B. M, Boston, Mass. 

McFadden Co., Philadelphia, Pa, 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa 
Wells Bros. & Co., Greenfield, Sess, 
Wiley & Russell Mfg Co., Greentield, Mass. 
Wilkinson Co., The, Chicago, IIl. 


THREADING MACHINES. 


Webster & Perks Machine ‘lool Co., Spring- 
field, O. 


TOOL HOLDERS. 


Armstrong Bros * Tool Co., Chicago, Il 
Gould & Eberhardt, Newark, N. J. 


TRAMWAYS, OVERHEAD 
Coburn Trolley Track Mtg. Co., 
Mass. 


TUBING, FLEXIBLE. 


Almond, T. R., Brooklyn, N. ¥ 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O. 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co. . The, Cincin- 
nati, O. 
Dawson & Goodwin, Chicago, IIl. 
Dreses, Mueller & Co., Cincinnati, O. 
Garvin Machine Co., New York. 
Hill, Clarke & Co.., Boston, Mass 
ones & Lamson Machine Co., Springfield, Vt. 
cCabe, J. wy New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Warner & Swasey,. Cleveland, O, 


VALVES. 


Tenkins Bros.. New York. 
Kelly & Jones Co., The, New York. 


VENTILATING FANS. 
Backus Water Motor Co.. Newark, N. J. 
Buffalo Forge Co.. Buffalo, N Y. 
Sturtevant & Co., B. F. . Boston. 


VENTILATORS. 


Pancoast Ventilator Co. 


VISES. 
Hill Clarke & Co., Boston, Mass. 
McCabe J. I.. New York 
McFadden Co.. Philadelphia. Pa. 
Niles Tool Works Co , New York. 
Strelinger & Co, Chas A, Detroit, Mich. 
Wilkinson Co, The, Chicago. II. 
Wyman & Gordon Worcester, Mass. 


WATER MOTORS. 


Backus Warer Motor Co., Newark, N. J. 


WIRE MACHINERY. 
Goodyear, S. W . Waterbury. Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury Conn. 
Waterbury Machine Co, Waterbury, 


WIRE ROPE (Iron and Steel). 


Trenton Iron Co, The, Trenton, N. J. 


WOODWORKING MACHINERY. 
Barnes Co, W. F & John, Rocktord, 
J. A. Fav & E gan Co.. Cincinnati O. 
Pryibil ? ,New York 


Holyoke, 


Mass. 


Philadelphia, Pa. 


Conn 


Seneca Falls, N. Y. 


Seneca Falls Vfg. Co., 


A BOOK OF TOOLS 


** Accept my thanks 


for your ‘Book of 
Tools,’ The book it 
self, and its Prefaces or 


Introductions, are about 
the most common-sense 
things I have seen fora 
long time. I hope and 
do not doubt that your 
enterprise and straight- 
‘forward ‘horse-sensy’ 
methods are bringing you the trade and profit 
deserved.” : 

Rosert Grimsnaw, Engineer, New York. 

No user or buyer of Tools, Machinery and 
Supplies can afford to be without this cata- 
logue. It contains 550 pages, over 2 000 il- 
lustrations, and is the most comprehensive 
work of its kind ever issued. Se nt post-paid 
to any address upon receipt of 25 cents in 
stamps. 


CHAS. A. STRELINGER & CO. 


DETROIT, MICH. 


 (ucpyranana 
OETFOIT MN 
V.5.a. 











THE NAME OF 


BARDONS & OLIVER 


ON A 


TURRET LATHE 


means highest grade made. Interesting 
literature on application. 


BARDONS & OLIVER, Cleveland, Ohio. 


New Haven Mec. Co. ™¥.care 











manufacturers of 


IRON WORKING MACHINERY, 


Planers, Lathes, Slotters, etc. 
CATALOGUE AC, 


BOOKS 


CATALOGUE FREE. 





cicada 
For MACHINISTS, 
ENGINE&ERS, 
ELECTRICIANS, 


PRACTICAL AND 


PHILADELPHIA BOOK CO., P®Actical. « 
19 S. Ninth St., PHILADELPHIA, PA. 
~MILLING CUTTERS: 
ee “vA ves! sees 








WARRANTE? 











RADIAL DRILLS. 


oe 


Wm.E.Gang & Co. 


Cae cincinnati, omio, U.S. A. 
ADJUSTABLE REAMERS. 


PLUG AND RING 


Cast Steel and 
Cast tron. 





S=IND FOR DESCRIPTION 
LARS 





AN IRC 


New Haven, Conn. 


R. M. CLOUGH, 





GOOD 
BOOKS 


ON... 


Electricity 


We have on sale the fol- 
lowing books on electrical 
subjects that we can rec- 
ommend as reliable and 
desirable: .*. .% — *%* 


Prindle 


The Electric Railway of To-day. I. B 


f 


1890. Describes tue machinery and construction of 
the electric railway hig x Thin. pages. Many 
illustrations, Paper cover..... 5oc 


Sylvanus P 
by a great man 
Best 


Dynamo Electric Machinery. 
Thompson, 1890. A small beok 


Explains the action and classifies dynamos 

book for the money A little simple algebra, 214 

334 x6 in. pages. 56 illustrations.........«+++- 50c. 
How’ to Build a (44H. Po H. PLT HPAP 

Dynamo or [lotor. A E. Watson. 1894. A series of 

small books with working drawings. , Each soc. 
Practical Dynamo Building for Amateurs, 


IS90. Shows how to wind for 
104 334 x6 inch pages 
pisesusnes 50c. 


Frederick Walker 
any output and te 
19 illustrations 


Is why 


The Electric Transformation of Power and Its 
Application to the Electric Motor, Puillip Atkin 
son. 1893. Explains in untechnical language the 
essential facts regarding the application of elec 
tricity to the driving of machinery. 233 5x74 in 
pages. 96 illustrations. $2.00 


The Elements of Electric Lighting. Phillip At- 
kinson. 1898. A comprehensive book giving the 
essential facts regarding electric lighting in plain 
language. 255 5 x 7ig-inch pages; 104 illustra- 
tions sense kas aecadonegenadacnendae $1.50 


Practical Dynamo Building. L. C. Atwood. 1893 
An excellent book on the construction, winding, 
testing and operation of dynamos. Contains wor 
ing drawings of small and medium sizes. 143 734 x 
14-inch pages, with many drawings and full page 
illustrations. . ae ‘ $3.00 


Whatjis Electricity? John Trowbridge. 1896 
An exce ‘ile ant gene ral treatise on electric ity from 
the scientific standpoint, put in plain langnage and 
without mathemati‘s. Recommended for begin- 
ners.j 3085 x 74-inch pages; 53 illustrations. $1.50 

—_—se 


The*Dynamo—.fow Made and How Used. S. R 


Bottone 1895 $1.00 
Electro Motors—How Made and How Used.. 8. R 
Bottone and A. M. A. Beale. 1891 000 BOC. 


The above books explain the princip lea of action 
with working drawings of small machines In 
tended for practical men. The second book pre 
supposes a knowledge of the principles of elec 
tricity which are given in the first 


Management of Dynemos and Motors 
Crocker and Wheeler TROH Written bv electrica! 
machinery builders in order to give instruetion it 
the use of dvnamos and motors. Has special chap 


Practical 


ters on locating and remedying faults An excel 
‘ent book 206 5 x The-inch pages; 98 illustra- 
tions $1.00 


THE AMERICAN MACHINIST 
PUBLISHING CO. 


256 Broadway, New York. 
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QUICK __ 


Feed and screw cutting 
changes. To change from 
any given feed to any 
other given feed requires 
ONLY a few seconds. 
Same is true about screw- 
cutting. Ask for catalogue. 





PRACTICAL, CONVENIENT AND 








ee ee 
POPP PPP Pee 








FIRST-CLASS. 
oe 
Cuts Feeds 
Threads per in. Changes. 

14 Lathe, 4to64 16t0256 40 
16" 4°64 8* 128 40 
( is" “« 2«32 4% 80 40 
5 24" se 2428 46 80 28 
§ 27" 1“ 143 75 28 
30 i*« 144 6* 96 28 
42 1 4 6% 96 28 


LAA EIIIIL“__{_.@—_L LDLILLI_L LILILLLOI_LL LL OO a_—-A& QR s a 


With one single change these Lathes may be fitted to cut threads AS COARSE AS ONE THREAD IN FOUR INCHES and AS FINE AS 
FIFTY-SIX IN ONE INCH. 


THE LODGE & SHIPLEY MACHINE TOOL COMPANY, 


CINCINNATI, OHIO, U. Ss. A. MARKI & CO., Ltd., Hamburg, Berlin, Paris, 


ALFRED HERBERT, Coventry, England. 
Agents for Europe 


Agents for Great Britain. 
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When it comes 
to the production 
of the best work 
at the smallest 


WIP 








cost, the 


x Bullard 


22" Combination 
Turret Machine 


stands head and shoulders above the others. Has 14 distinct ad- 


vantages over other tools for the same work. 





_——- oS —C—( SF! 








«e¢- 006-93 9) 3-39 


| 


ee 


DDD DD DD DD DD OD 99 99 29) 289) 289) 8) 


cae 


= Oo ow 7 


Catalogue is yours for the asking. 


The Bullard Machine Tool Co., 


3 BRIDGEPORT, CONN,., U. S. A. 
® 
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DURINC THE PAST SEASON THE CHAINS FOR OVER —————_1_ 


ONE MILLION BICYCLES 


“ape in Metal-Working Machinery vests. 
SEND Pow eATALONCH THE GARVIN MACHINE CO. 





50N. 7th Street, PHILADELPHIA. ages ant Varies Sts., ytd YorK. 
i blocks North old lo on. 6th Ave. Surface Cars pass the door 
ACENTS IN EUROPE: " —_ 
— Chain Block Drilling Machine 
CC. W. BURTON, GRIFFITHS & Co., London, Eng SCHUCHARDT & ScuvuTTe, Berlin, Ger ADOLF JANSSENS, Paris, France 
CHICACO ACENTS:.J. A. Fay & Eaan Co., 22 South Canal St 





“post | Are you puzzling | Columbia University 


b ‘ or in the city of New York. 
HANGERS ya See Oy SCHOOL OF ‘MINES, 








SHORT REACH. mathematical SCHOOL OF CHEMISTRY, _ 
—_  ;  eeece SCHOOL OF ARCHITECTURE, 
Bi Cape wth problems every ne 
BB taiemaretade| day? 2 Laren 
DON’T MAKE HANGERS 
sere . t as ye } vf e can Save you Automatic Solid Die Bolt 
Booklet THREADING 
| f worry and 
ots 0 y MACHINES. 
Iuo Stvle 





SMOOTHBORE HANGERS} 
Neat. >>. an r BS = WEBSTER & PERKS TOOL CO 


Des signs. 


a a A Cox Computer = ——— Springfield, Ohio 
Correct.% i— eke _ 





lt for Pulley and 
































Proportions. ¢. e ——_ 4 
eile Yiu... Gearing Problems, || wy H :, 
Workmanship. “ S f t V [ P} 3 y draulic 

atety Valves t 
{2-524 W. 4Ist St., y 
P. PRYIBIL, NEW YORK. | , Enos j=l Machinery 
Use ABC Cad Boilers, Engine, <4 

Portable Kev- Seater Shafting or mn 
Cuts key-seats agen long os S h f B ’ 
re-setting, in middle or end of shaft, » 
up to 5 inches anaiee A.stomatic trengt O cams, | | » | NPS, 
feed—Qui return; de uge. ’ : ’ 
Price with all sto milling cuter, will do lots of 4! AS Punches, 
+ O. b. . ighs 5( arger 
machine for atehtlialediiien mae 46 fi ‘ ve ° - Jacks, 
heavy mill work. Cuts up to 20- iguring, never Valves, Fittings, Pac kings, 
inch shaft.—3-inch keyways. %& %% : 

JOHN T. BURR & SON make a mistake, Accumulators, 
South 6th St. and Kent Ave., b Every kind of Hydraulic 

BROOKLYN, N. Y. and cost you but é 

Keyway Milling and Broaching Machinery. d i Tool or Machine 

; adacaies ak? a dollar or two ? 

| We Claim than iny simitar tool in the or en 

| _— marke ” me — each. possible use. 

live THE UNION TIRE CO. Ask for Cat. D. 
Spindle. 


fame | AMERICAN 


ct The Watson- 
Drilling 294 Tapping MACHINIST, Stillman Co., 
Attachment. gente ions, to 


sand ry 
) enrich at ot _ 256 Broadway,]| | 202 £. 43d Street, 


b 
eo - tom, without i 
reversing or NEW vom. 
l eueenernne ot eo, wees 7 New York. |e 
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Biles Cool Works Company, 


Engineers 


and Builders. 








Machine Cools, All Types and Sizes. a 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 
Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 


Main Office and Works: Hamilton, Ohio. 





PLEASE MENTION THIS PAPER WHEN WRITING. 














THE G. A. GRAY CO., CINCINNATI, O. 




















J. A. FAY & EGAN CO., 34 So ath Canal St. Chicago 
STRONG "CARLISLE & TURNEY CO.y 3 Bank St., om eland, 
These Machines E. A. KINSEY & CO., 331 West Fourtn st , Cincinnati 
are eold THOS. K. CAREY & BR Ss. CO., 2 sey “ ht St., Baltim , Md 
vy the following J.J. MeCABE, 14 Dey St., New 4 City 
Agents PACIFIC TOOL & SUPPLY (* »., 102 I ret St., Sam Fran seo, Cal, 
SCHUCHARDT & SCHUTTE, Berlin, C., Gert nd Vienna, Au 
CHAS. CHURCHILL & CO, 4 d., Londe nend Dirmiaghers, Tee soir 
SEND FOR CO BOX 188, 
{LLUSTRATED . PROVIDENCE, 
CATALOGUE. R.1.,U. S.A. 








GUARANTEE 
for the FUTURE. 


How to Save Money in fo 
Blacksmith Shops. »% #* 
By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 


lished by LOCOMOTIVE ENGINEERING, 
Price 25 cents. 256 Broadway, New York. 


Wilh Ad (é 
Moan eis Vor. Snip PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 
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FLAT TURRET 
LATHE. 


Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 
SOLE BUILDER OF THE ita 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 

M. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Germany. 

Adolphe Janssens, 16 Place de la Republique, Paris, 
France. 

Charles Churchill & Co., 9-15 Leonard St., Finsbury, 
London, E.C. and 6 Albert St., Birmingham, Eng. 

Henry Kelley & Co., 26 Pall Mall, Manchester, Eng. 
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“ ACME 


sam Machinery Co. 










MANUFACTURERS OF 

ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, Cutting from 
1-8 in. to 6 in. diam. 


ALSO SEPARATE 
HEADS AND DIES. — 





COULD & EBERHARDT, 
NEWARK, N. J. 


SHAPVPERS. 






Dynamo 

cBELTINGs 

EXPORT TRADE 
A SPECIALTY. 


ST. LOUIS, MO. 





WHEELS 


GE A R CUTTING 


Grant Gear are 


125 South 11th Str 
PHIL ADEL ‘PHIA. 
6 Portland Sere et, 
BOSTON. 





Trade ‘DOUBLE TRIPLE r QUICK STROKE Mark 
EBERHARDT’S PATENT New Extension Base and 
Extra Support. 12, 14, 16, 18, 20. Lt 28, 32 in. 


JOHN i ~ my & SONS, JOHNSTONE, SCOTLAND, 86 Se ee. es 


LEVELAND. 








Sole Agents on. Ge ar Cutte ng te wr Gre -  Battatn. 
scHUCc HARDY & SCHUTTE, GENERAL AGE 


Berlin, Germany 7 "7 Breitegasse, Vie ng “Austria. Send ra Catalog. 








Che Deane 


——m>_»____OF HOLYOKE. 


STEAM pect 


FOR EVERY 
SERVICE. 





Boiler Feed Pump. 


DEANE STEAM PUMP CO. 


HOLYOKE, MASS. | 
New York. Boston. Chicago. 























A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 
4 A & 
VOLUME 39. NEW YORK, THURSDAY, DECEMBER 17, 18%. NUMBER 5}. 
A _ A 
Machine for Tapping Water Mains, cutting is completed, the cutter is witl 


[The machine shown in the half-to1 drawn, the piece cut out of the pips 
herewith we have no doubt will be of in Lining in the shell of the cutter and 
terest to many of our readers, althougl ing withdrawn with it he cutter is 
it is not entirely new, except that it is Ways withdrawt ir enough to allow ( 
larger than any heretofore shown rl gate to pass d close the valve Che ap 
term “tapping t, « t be re t 
cours the nl S ( S¢ pip 





Fig. 1. MACHINE FOR TAPPING WATER MAINS 


] 





nothing to do with cutting screw threads, r 
but merely means cutting a hole in a main p 
pipe and making a secure connection tor they fit \ small round pir 
a branch or outlet. The necessity of an t] itter holds it urely in] 
apparatus by which such connections | \ 
may be made to a water main without | 
shutting off the pressure must be evident J : 
—— 


to everyone 
The operation is a much simpler on 


than might at first thought be supposed ) 

The first thing is to securely and perma Fig. 3 , 
. —e—" er  — ’ 

nently fasten a gate valve of the required . ail "Wao 


diameter to the side of the pipe where it j 
: . . a 4 v/ / 
is to be tapped. Fig. 2 gives an idea of | | | } 
how this is done. As no hole is yet cut, : 


) = > 
. ore 46 ( ( <= = 4 — . 
the gate valve is wide open. The “tap ee = 3 - woes 
, ‘ 


a <s then bolted to th ” dinavens aa r 
ping apparatus 1 then olter » the : - 
P 1 Fig. 4 ¥ \ " 
outer flange of the gate valve, th g Fig. 5 = 
cutter projecting into the interior of it CUTTING TOOLS FOR WATER MAINS Fig. 2. CLAMPING GATE VALVI 
Power is applied to the cutter, causing it 
to rotate, and it is fed along until it bs mav then be turned on at anv time bv under th ¥ 


gins to cut the pipe, and the operation is simply opening the gat 


continued until the piece is cut entirely The apparatus actually shown in the Cutter re made up to & 
out, leaving the required hole in the side  half-tone is the largest vet made for this 

of the pipe. As soon as the cutter begins purpos« It cuts a hole 36 inches diam | d 
to pierce the pipe, the water flows out, eter, and may, of course, be used upon ; 
filling the interior of the gate valve shell, mains of any diameter above that As thi re 1 Lit ep, Fig. 4 
but not escaping beyond that After the work is usually done in a trench, and 








harden the cutter without danger of crack- 
ng or springing the shell. The larget 
sizes of the solid shell cutters, up to, say, 
8 inches diameter, are made straight 
through and without the thick closed end. 
These shells are fastened to a hub which 
is fitted to project into the back end an 


inch or more, and countersunk screws are 
inserted at the side. 

Che apparatus is made by Anthony P. 
Smith, Prudential Building, Newark, N. J., 
and to him we are indebted for photo- 


phs and information 

a sb 
Center Rest for Grinding Machines. 
BY C. O. GRIFFIN. 


Having a good many pieces to grind 
which were of a length requiring a center 
rest to prevent chattering, I applied a rest 
of the pattern shown in the accompanying 

ketch, which has proven very satistac 

tory The attachment was applied to a 
Landis machine, but is equally applicable 
to the Brown & Sharpe construction. 

It will be seen to comprise a base or 
bracket a, bolted to the table of the ma- 
chine and carrying a two-jawed casting 
b, embracing the work. This casting in 
turn carries two notched and slotted jaws 
of wood ¢ and d, bolted to the casting, the 
upper one having a binding strap e, by 


1 


which the jaws may be made to grip the 
work. The casting b is bolted to the 
bracket a by a bolt f. In operation the 
jaws are tightened on the work with the 
nut of bolt f loosened, after which bolt f 
is tightened and the adjustment is com- 
plet The surface between the two cast 
ings a and b is so large that with a free 
fitting nut on bolt f, slightly oiled if neces 
sary, there is no tendency for the casting 
b to shift and spring the work when the 
bolt is tightened. The jaws may there 
fore be made to give the work a positive 
grip, in which condition they are far more 
effective in preventing vibration, and per- 


h heavier cut to be taken than 


mit a mue 
will a mere contact, which is all that some 
of the corresponding attachments provide. 
This grip also enables advantage to be 
taken of the elasticity of the wood jaws. 
as they may be tightened to a degree 
which will allow several passes to be made 
with the wheel across the work without 
the jaws becoming loose and requiring to 
be adjusted again. The wood jaws should 
not slide in grooves, but should lie against 
a plane face on their casting, and should 
easily swivel around their bolts to enable 
fair contact with the work to be made at 
all four points. After the jaws are once 
set to a given piece of work, further ad- 
justment as the work grows smaller is 
usually made by simply tightening the 
binding strap and without loosening the 
binding bolts for the jaws—the bolt for 
the upper jaw not being tightened enough 
to interfere with this. Bolt f is, of course, 
loosened at each adjustment of the jaws. 
A statipnary attachment like this one 
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is preferable in some classes of work 
to those which travel over the work 
with the wheel. In my own case, the 
pieces to be ground were enlarged for 
about a foot at one end, and a rest which 
traveled with the wheel could not be used 
without constant resetting; whereas the 
rest here shown is located once for all 
when the work is put in the machine, and 
is then left undisturbed, except tor occa 
sional tightening of the jaws. In the case 
of long, slender reamers, too, the traveling 
rest gets in trouble with the teeth of the 
reamer; whereas a stationary rest may be 
set at the neck at the end of the flutes, and 


be used there for the whole process ot 
long 


grinding the reamer. In the case ot 


taper pieces which have occasionally to 
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CENTER REST 


be ground, the traveling rest is obviously 
unsuitable, while the stationary rest may 
be used as successfully as with straight 
pieces. 

From all points of view, I think this 
rest an improvement over any which I 
have seen, although the feature of being 
able to give the work a_ positive grip 
without possibility of springing it is the 
one of most value. 

The tightening nuts should by rights be 
fitted with permanent handles, which 
would make the adjustment a matter of 
but an instant and would add greatly to 
the convenience. In my own case, how- 
ever, common nuts requiring a wrench 
were used, and that would doubtless be 
the plan followed with most home-made 


rests. 
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Marine Engineers in New Zealand. 

We are indebted to A. R. Hislop, Secre- 
tary of the Marine Engineers’ Association 
of New Zealand, for a copy of newly en- 
acted regulations which form part of the 
“Shipping and Seaman’s Act,” and pro 
vide as follows regarding marine engi- 
neers: 

On all steamships the engineers shall 
be rated as officers, under the designation 
of chief, second, third and fourth engineer, 
respectively, in accordance with their rela- 
tive positions on board 

Section two hundred and forty-one of 
the principal Act is hereby amended by 
the addition of the following proviso, that 
is to say: 


“Provided that in every case where 























FOR GRINDER. 


such investigation relates to a steamship 
casualty, and it appears from the prelimi- 
nary inquiry that any question may arise 
affecting the engine department or any 
person employed therein, at least one of 
the Assessors shall be a person holding 
a first-class engineer’s certificate.”’ 

Every applicant for a third-class engi- 
neer’s certificate shall, before being ad- 
mitted to examination, satisfy the Minis- 
ter that he is at least twenty years of age, 
and has worked as apprentice for at least 
five years in a workshop or shops where 
engines are manufactured or repaired, or 
where other work of a similar class is per- 
formed. 

Provided that the Minister may exempt 
from examination any applicant 

(1) Who, at the date of the coming into 
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adhesion whatever, and brazing must 


dep 


i experience 


VT 
dl 


shows that such depend 


ence seldom misplaced. To turn 


the theoretical to the practical aspects Ol 


the question, we find the use of stampings 


steadily increasing, 


knowledge has a maker 


my 
the 
stainping 


Thi 


use of forgings in a place where the 
has 


makers o 


once been adopted 


stampings are generally 


oanr 


Fig. 1. USING LOOSE ARBORS, 





CUTTING DIE FOR BLANK No. 2 














Fig. 4. FORMING DIES 
2 AND 3 ON PIECE 





FOR OPERATIONS 
SHOWN IN Fig. 2. 


quite disposed to keep their operations 
close, and to withhold all description of 
their tools and methods from the public. 
The Matthews 


Conn., 


Company, of Seymour, 


however, permitted a close inspec- 


tion of their entire establishment, with 


the exception of their automatic machines 


be 


nded upon to overcome this difficulty, 


Irom 


and in no case within 


returned to 





MATTHEWS SHOPS 
OPERATION No, 7 
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for grinding ball cups, and I can say with 


certainty that each separate 


stamped work is so entirely a new job, 


that little 


Irom ac 


different from any other, 


nothing could be gained ] 


description of the tools used for any on 


which would 


piece, greatly aid a novices 
in the production of a different piece >i 
stamped work. I therefore give here bu 
one set of stamping tools with an en 


2raviny ol 


FORMING DIES 


FOR 


IN 


PRESS 











Fig. 5. FORMING 


DIES FOR 
4 AND 5 


OPERATIONS 





6 6 


FORMING 


DIES 
6 AND 7 


Fig. 6 FOR OPERATIONS 


produce, which \n essen- 


tial feature of this set of tools’ is the use 


Is patented 


of loose arbors or mandrels for support- 


Ing 


and shaping the inside of stampings 
which close to form a complete circle at 


some points. These arbors are not. fas- 


tened to the dies in any manner; they are 
simply either held to place by the hand 


holding one end, while the other end lies 


on or in the partly formed work resting 


piece O! 


or 


LOs¢ 


the finished pieces which they 
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Fig, 2 

in the di After the loose arbor 
placed, the press slide ikes its s 
bringing the top die down on the wo 
In Fig. 1 the workman in the foreground 
is shown forming the piece sketched 
Fig. 2, holding a loose arbor in each hand 
in the closing die 7, Fig. 6, where thi 
loose arbors are shown lving on the 


with which they are used. The inexperi 
] 


called upon to produce 


find it to his 


enced tool-maker 
forming dies may advantag 
to bear in mind this use 


held in the 


1 . 
OL ioose pic ces, 


hand, yet co-acting 


loOrming a 


part of the dies fixed in the press. Such 
loose pieces are much used, and work 


perfectly well. 
Referring to Fig. 2, it obvious 


that 


Is quite 


the frame members C and D ar 


nuch better supported at aa than would 
be the case if the reinforcement terminated 


laimed that t 


at those points, and it is ¢ 
the to 


lic 


enables frame better resist such 


stresses as result from bend in collisions 


Such shapes as are shown in 


Fig 2 are 
costly if made from forgings, but are very 
readily produced by stamping. The open 


junctures in the stamping shown in Fig 


IS 


2 are at /} and F, and do not weaken the 
piece at all if the brazing is good, and no 
cvcle frame construction with either forg- 
ings or stampings can be relied upon 


with faulty brazing. 


The Matthews Company began making 


cycle stampings January 1, 1895, with Mr. 


Bancroft, previously mentioned, as sales- 


man, and Mr. Cornforth, under wl 


ose 
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supervision the tools for those first Ameri 
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forming (including the neediul repeated It is the fix the Matth 
can cycle stampings referred to were annealing), trimming, hardening, grind- shop to ann f rming op 
made, as master tool-maket ing and plating tion. Some of this nealing is done 
The Matthews shop is located on the Fig. 3 shows the punch and die for the the Brown & Sharpe furnace, using 
west bank of the picturesque and rapid first operation, cutting the blank, to make iron pips g tu with et 
Naugatuck River, at the foot of a high the piece shown in Fig. 2 Che finished = screwed « \ g.7,W 
rocky hill, surrounded by trees, and ap 


g. TAKING WORK OUT OF 


ANNEAI 














& ANNEALING AND CASE-HARDENING R 
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l V 1 p tly coid 
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1 pup ipou 
1 ps at 
| ] thre Matthews 
+: ennther entabiial 
t (which I 
' ng 40 bh 
4 ' ) uri 
\ | g bon 
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tile T cy bh Kes | 
4 rl | ly T i T¢ Tek Tr 
} . ‘ ' 1] 
Fi 9 HARDENING BOXES PACKED, AND FURNACE TROLLEY USED . . y 
; ; oe 1} 
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t ving them it 
’ + 1 1 1 7 1 7 1 1 _ | > 
proached tro! the giit by i stone bridge piece S how t the ght hand un ynt C t o ’ t 
over Litt Ri whicl supplies hun of the di Fig 4 shows the die R ‘ ‘ ‘ p to 
dred horse-power tor nine mths in the 1 forming operations 2 and 3. Fig. 5 g 1 them 1 
year and al st none at all during the shows the to r dies tor operations 4 ry} \ p ning in 
three summer months, through which thi ind 5, and | 6 shows the dies for opera t harcoal be 
works are driven by steam tions 6 and 7 the dies for the seventh u l 
. 1 1 ; ] ring } 
Speaking generally, the operations on operation being in use in the press in the Pri fe ring t 
stampings may be divided into cutting oregrout Fig { 








lathe titer they are completely formed. 
[his operation consists of chucking the 
pi one at a time in some form ot 


chuck having jaws shaped to fit the work, 


ind then squaring the projecting end with 
some form of steel cutting tool, no grind 
ing operation being used on the soft work 


] uppost the ends Ol the hardened work, 


ball cups and so on are ground true atter 


hardening, as a matter of course. 


ig. 10 shows a special trimming lathe, 
esigned by Mr. Cornforth, which is ex 
re y rapid in operation. <A wide flat 
tool is bolted to the upper part of the 
t-iron sliding tool carrier C, which is 





TRIMMING L 
IRNPORTH, 


ATHE, 





WHEELER 


Fig. 12 PRESS 


moved forward and back by the hand lever 


J 


L to stops in each direction. The chuck 


is a Cushman scroll, and is both opened 


and closed by the movement of the tool 
which, 


carrier ( when drawr to the ex 
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treme left, moves the col-ar tork 4 so 
to the left, carrying the collar /, sliding 
on the lathe spindle between the front 
head-stock bearing and the chuck, th 
the crank arm #, secured to one of the 


chuck screws, 1s 


enough by 


moved far 
/ 


link pivoted to both and /£ to 
jaws of the chuck and permit the trimn 
work to drop out. A 


slotted 


takes the 


screwed to the upper side of L, 


bent end of the rod Rk, which is bolted 
its upper end to the belt-shipped handl 
S, so that when J 


leit, the driving belt will be carried on t 


is moved to the extreme 


the loose pulley on the lathe 





and so stop the lathe spindle as well as 
open the chuck jaws and permit the fin 
ished work to drop out. The workman 


has the next piece in his fingers, as shown 
in the picture, and puts it in place in the 
chuck jaws and then pulls the lever / 


towards him to the right, which pushes the 


tool carrier towards the work and at the 
same time moves 1, E and B all to the 
right, and so tightens up the chuck jaws 


on the new piece. This chuck-tightening 
operation continues until the steeply in 
the latch FR is 


action of the spring S by the 


clined face of liited up 


against the 


resistance of the tightening of the chuck 
jaws, and at the same moment the belt 
begins to drive the lathe spindle again 


and the cutter is brought against the work 


it in a small fraction of a see 


and trims 
ond, ready to begin over again by mov 
This machine is 
did 
time it, but think it can easily trim 8,000 to 
The 

1] 


trimming ball cups 


ing the lever to the left. 
incredibly rapid in operation. I not 
10,000 pieces per day machine is 


shown in Fg. 10, 


bracket /, 


PLATING 


1s 6. 


ind keeping tour special lathes, fitted 
with draw-back collets, very busy to keep 


up with it, although these four lathes 
merely take off the very small inside d 
sutside burr formed in trimming the cups, 
by the application of hand tools and emery 
‘loth This burr is extremely s1 S 
he trimming cutter is kept very sharp, 
but it is large enough to destroy the cup 
evrinding wheels if leit on the cups 


hardened. 
general view in the plating 
showing, however, but a small por 


] 
i 


12 


on of this interior, as the 


permit an entire view 


ROOM. 


well known to users ot 


\s is 


presses, nothing is more destructive to 


common forms of adjustable connecting 


rods used between the crank and the press 


slide, than pressing or forming operations 


while to 


and it may be worth give a de 
scription of the press which has been 
found satisfactory for the work here It 


is made by Frank Wheeler & Sons, Meri 


den, Conn. 


The general form of the Wheeler “open 


back” press with bottom “knock-out” 


action is well shown in Fig. 12 


Wheeler 


the crank end to take a 


\s shown in Fig. 13, the rod 


y 


Fis mortised at 


screw-adjusted crank-pin box sliding at 


an angle of about 30 degrees to the axis 


1 


as to lengthen or shorten 


the 


of the rod, so 
the 


the crank-pin box in this mortise in 


virtual length of rod by moving 


the 
top end of the rod, while at the same time 


side or 


the 


the flat pressure-sustaining under 


the box is kept in full contact with 
I 


full surface of the under side of the mortise 


in which it slides for adjustment. This 











full face flat contact surtace ¢ bles the 
adjustment to stand up under repeated 
pressures, and the angular position of th l 
adjusting screw relieves it of excess 
strain The punches are very easily S 
shoved into dies by the use of the adjust 
ment alone, which is convenient 
feature he tool-1 ; 1 perfor \ 
the operat unaided, wit calling in ips 
or depending ipon he pel Che slidit wha 
box is n two pi S with s 
threaded s ( vhich the other part 
is Ss ] ip | rd the \\ rit hei oy s 
avn ‘ . 
| 
<A Cc le fi 
D ey 
L 
A 
> \ 
Ali \ 
I j 
S 
. 
b 
stru s the . 
eature WI ‘ ) Fig 
} } 
tioht 
] r ( ‘ 1 W 
Ti 
\lucl Q v 
the Matthew yractics oe cv 
fittings, | gl by v ! ry 
to attord ¢ ( ! t ) 
method ( tated att yutset, ¢ 
separate ib \ ping t 
so much a special ex ple that litt OOK 
of value than this ge rmatior 
be given 
HvuGH DOLNAR AL 
A A aA | 
Whe 
’ \ 
Phe if Mr. J. M. Bre o 
report rom Me ( \l 
; ; a 
srecken ive at tik ( Ss ce 
eighty-seven years old, and had 
' al — 
many p ( s ( Ks 
val ; er 
making \ .o | oo I r¢ . ' 
; ; ; \\ 
and t S r pu ) ge hole yt 
frames stead lrilling | . Se 
bell. | conti af oe 4] 
unt \ 7 
porary 
= a} A hy th. 
In connection with the diagran nd thi 1 
formula for proportions of arms of wheels, — great ‘de 
published in our issu December 3d ured by t 
we should have stated that these were world’s b 
devised and arranged by Mr. Geo. | ues are gt 
Ugland rmerly of St. Louis, but now iw of den 
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specified more in detail Jater on, it will 
be found that such value must be subor- 
dinated in the long run to the commercial 
value, which, of course, is governed upon 
an average, as before intimated, by what it 
value, leaving 


will bring. Such salable 


ut of the question sudden panics, forced 


sales, etc., is obviously in its turn, govern- 
ed by its innate average powers of profit 
earning. The real commercial value of 
any property may therefore properly be 


considered as a sum upon which the aver 


age net profits which it has rendered for 


a term of years have been, and are likely 
to be in the future, some five or six per 
cent. annually of the sum in question 
Th ison why the three or four per cent 


profit which is acceptable in the case of 


investments backed by the national credit 
not sufficient in 


Olt great governments 1s 


the case of manufactories is obvious—be 


ing simply because the uncertainty in re 
gard to their future stability is almost in 
finitely greater than in the case of the 
governinental securities mentioned 

It soon becomes evident to our ap 
praiser, however, that a year or two of 


1 


pani ind It consequent commercial de 


pre ion, may temporarily decrease the 


manufac 


pre Oo usually prosperous 

tory to nothing, or to a minus quantity, 
ind that the factory in question, if put to 
an immediate sale at auction, would not 


bring one-tenth of its former and its sup 


posable value. Knowing that, in all prob 
ubilit year or two of the hoped-for 
com al prosperity which is almost ab 


ure to return will put the concern 


up ts old basis, it obviously is not fair 
to depreciate the inventory during these 
vi lepression, some ninety per cent 
per] to conform to the auction value 
of the property 
verage good times a_ business 
rradually ceases to pay profits, without 
ul pparently remediable cause, the real 
value of the plant will, of course, rapidly 
depreciate until it represents merely the 
value of such part of the property as can 
( re turned to other profitable and 
well-known uses—the more specialized 
part the same being almost absolutely 
\ except for old material 
iF me instances such a cessation of 
protits as has just been cited may, to a far 
hted manager, seem to be really only 
temporary, and due to causes which can 
be remedied by a hoped-for increase of 
capit nd by a lapse of sufficient time to 
1 re and achieve improved tools and 
methods for cheapening production In 
su ises the property will for a time, 


perhaps even for a term of years, become 


ot low market value; and if it is a corpora- 


tion, its stock will become and will remain 
almost unsalable. This is especially the 
cast the temporary mechanical draw- 
backs which may exist happen to be con- 


temporaneous with a prolonged commer 
cial depresion, accompanied with a lack 
of sufficient volume of business to fully oc- 


cupy the plant, as has been the case with 
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so many thousands of manufacturing con- 
cerns throughout this country during the 
last three or four years. 

Probably in cases where the appraiser 
has good reason to consider the depres- 
sion only temporary, the best plan is to 
depreciate the inventory to the lowest fair 
mechanical valuation, and then to allow 
the difference between that sum and the 


market value of the property to remain 


as a melancholy but involuntary factor of 
commercial discredit, until the advent of 
more prosperous days. 

Should 


such a valuation unfortunately 


wipe out, and perhaps reduce to a minus 
quantity, any “surplus” or “reserve” ac 
count which might have before existed 
upon the books of the concern, so that 


the net worth (if it is a corporation) be 
comes less than the issued capital stock, 
a “deficit” account must be opened, 

To 


wipe out, in its turn, this deficit will then 


then 
as converse to the former surplus. 
be a noble aspiration for all concerned in 


the management. In general, it may be 
that best 


wheel to 


said the governor or balance 


regulate all such discrepancies 


as we have been considering, is a_ big 
enough surplus account to keep the stock 


of the concern above par, even though the 


plant itself may be considerably depre 
ciated, the owners thus having a system of 
seli-insurance against temporary disasters 

It is obvious that the strictly commer 
cial aspect of this question is and neces 
sarily must be governed by competitive 
overproduction, by panics, by bankruptcy 
tariff laws, 


of debtors, by alteration of 


vy changing conditions and locations of 


the great highways of trattic (as canals and 
railroads), by the growth or decadence ol 
cities, by the advent of new discoveries 
irmation ol 


the 


ind inventions, by the syn 


dicates of speculators, by institution 


of monopolies, by the decisions of courts 
by epidemics, by wars and rumors of wars, 


ind by catastrophes of Nature, such as 


earthquakes and cyclones, none of which 


even the best human foresight 


lactors 
which must be 
lif 


can provide for, and all of 


counted among the risks of business 


e 


s elements which necessarily make an 


inventory of property an uncertain quan 


tity im its very nature Disregarding, 


therefore, the more lottery-like aspect of 
the question, and viewing it strictly from 
an engineering standpoint, it will be well 
to consider more particularly the most cor 
rect methods of obtaining the mechanical 
values of the various machines and other 
articles known as manufacturing plant 
In certain papers entitled, respectively, 
“Inventory Valuation of Machinery Plant” 


Tools.” 


\merican 


and “Intrinsic Value of Special 
the 


Society of Mechanical Engineers 


presented by me _ before 
at two 
of its meetings in 1886, the principles gov 
erning inventory keeping were set forth 
in more detail than can here be specified. 
A broad distinction was therein made be- 
real estate, 


tween general tools, such as 


boilers, engines, shafting, lathes, planers, 


December 17, 1890. 


drill-presses, etc., which, as a rule, can 
be wholly or partially turned to other uses, 
if necessary, than those for which they 
were built and equipped, on the one hand; 
and special tools, such as working-draw- 
jigs, cradles, templets, 


patterns, 


11igs, 
gages and specialized machines fitted for 
certain operations upon particular pieces, 
on the other hand. 

\lthough the hypothetical proposition 
mentioned at the beginning of this article 
in regard to a thing being worth what it 
costs may more nearly apply to all this 
last-named class of property than to stapl 


yet it is rarely a safe scheme to 


- ] ] 
\ general ru 


articles, 
work by unconditionally 
for inventory taking may be quoted fron 
my first-mentioned paper above cited, as 
follows: “Rate all property that it would 
be desirable to reproduce, were it destroy- 
at the net cost of such repro- 
locality, minus its 


Rate 


ed to-day, 


duction in its existing 


estimated damage by wear-and-tear. 


partially obsolete articles the same w 


but minus also a percentage of their ap 


parent value equal to their estimated per 
centage of obsoleteness, or of improbabil 
Rate wholly obso 


ity of usefulness. 


articles at nothing.”’ 


The plan advocated by some writers 
upon this subject of depreciating speci 
the fifty 


cent. or so, because they are special tools, 


tools trom beginning, per 


Say 
is not a logical one, commercially con- 
sidered. Thus a new company might im- 
mediately invest a large part of its sub- 


scribed capital in special plant and be 


obliged in a month to say to its stock- 
holders that their property is worth only 
50 cents on the dollar—ior the inventory 
says so. In another case a prospectively 


canal, just dug at great expense, 
cost 


pre yfitable 


might be valued at much less than 
because it was a speciali red piece Ol prop- 
case ola 


erty, not easily to be utilized in 


desire to turn it into a railway embank- 
ment 
\n important part of the appraiser's 


work, requiring keen and experienced 


judgment, is to decide the 


amount of de- 
preciation due to wear-and-tear upon any 
given article. A still more important part 
is to decide the degree in which its useful- 
ness or productive power is lessened by 


} 


its having become partially or wholly ob- 


solete. Into this latter decision the com- 
mercial element always enters to a con- 
siderable degree, inasmuchas the appraiser 
must determine various possibilities re- 
garding the continuance of old processes 
versus their possible modification or aboli- 
tion. 

With general tools, the amount of ob- 
soleteness is usually dependent upon their 
degree of unproductiveness in regard to 
quantity or quality of work, or both. Thus 
a plot of land may be inaccessible from 
waterways or railways, although originally 
conveniently situated according to meth- 
ods of transportation then prevalent. 

A shop building may be too dark and 


low-ceilinged to suit modern methods, and 
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perhaps also of an inconvenient shape. 
An engine may cut off steam too late in 
its stroke, or a lathe may be inconvenient 
to handle or be incapable of taking a suf- 
ficiently heavy 


cut, for either of them to 


touch with the most recently im- 
\ll of these 


be in 


proved modern machinery 


pieces of property, land, shop, engine and 


lathe, may have been of excellent quality 


originally; three last-mentioned 


may have been kept in such good condi 


tion as to have but little wear-and-teat 


depreciation Che appraiser, nevertheless, 
may find bimself in dire perplexity as to 
whether he shall n ark down these things 
with i he \ hat d because of the near ap 
proach of a time when they must be aban 
doned altogether—when there must. be 
new shops i better locality, filled with 
strictly modern machinery If he cor 

siders this time near at hand he must rate 


everything which will need to be re placed 
at the oO v that it w ld p! bably 
bring s to be sed other pur 
poses 

| ness of sp tools is 
Cl thoug their we eT pr duct Vi 
NMecc + st of « es , sidered It 
3 us 1 granted ever, tl 

1 V patte Jig I LAL 
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+ $ ; ‘ — } 
t tt 1 1 if letter 1 
‘ pp | Ss ck ri 
ti< ly lo i , terete ‘ ments 
tap t S 
\\ tl g n tools s b I itin ited 
the 1estion « weal nd-te T is i very 
' rt + , + n] n + rard ¢ { 
npo r oro y Gard to ¢ 
Vy, t sO appearance We find 
¢ 1 1 +] + + ] 
‘ it is the common custom 


epreciate the buildings and machinery 
inufactories all the way from, say, five 
each new 


last re 


annum 


per 


duced pric: Those owners who idopt a 
large ratio of reduction as, e. g., ten per 
cent. for standard machine tools, must 
either mark them below ré il \ lue atter 
the first or second vear, or else allow 
them t ret to sucl ery bad orde 
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as to render them unprofitable tools to 


usc 


\ better plan, as it seems to me, is to de 


preciate such things as buildings, 


shafting, 


about five 


f 


per 


te., only 


l-tear proper, and then 


to keep them in first-class order all the 
time, renewing certain parts entirely when 
1 ssary Wit su perishable irticles 
is steam boilers ind the like i larger pro- 
portion should be deducted—probably 
ever less than ten per cent Such prop 
erty s belt vo ind cordage depreciates 
sti nid needs bringing 
wn to about half cost at a rather early 
p xl of its career It can then be kept 
t st y figures efinitely, with scat 
te! out re vals enough to keep up 
I iveraLe h Meat wi ‘ i very 
p ey ) pon rvthing 
Vat | ciation due to Pp 
; yb 
\fter « pI ser has gotten throug] 
h hissolving of the many material pro 
Ss pertaining to the plant proper, hav 
x bee Dbiliged to guess at number « 
undrur 1 to balance his consci 
ence o Sit vy between what he thinks 
he woule { ssessor and an insur 
i st tively were he called 
Ipon to express his views, he perhaps 
t s hin ing the more strictly 
( t Sst ot the business With 
book accounts against good debtors, he, 
COUTSE s g: but wit 
oubt 1 ust 1¢s some p y| 
| the e way as he 
st te t] porti ( obsoleteness 
1) spt t 
\nothe S reantile valuat 


pertains to what may be termed “vanish 


ing assets’ values which decrease regu 


itively until they expire e1 


tirely Promi ent mot these ire patents 
ind paid-up insurance polici the de 
ease each vear being usually the initial 
1e divided | the term ot lite, in years 
Che inti e of patents is ust ya 
ery ( tter Unless they are 
roducing ( e in ( safe valua 
tion is merely the sums which they have 
t to pro Many of them are worth 
eve ess 


y be said that an 
multitudinous articles 
ised 


1 


property, be he the 


in a manufacturing 


owner, the manager 


or an outside expert, should per- 


C1 ‘ 
his difficult and delicate duties with 
eaning ything, toward a pessimistic 
rather than an optimistic spirit. In other 
vords, he should be sure to rate things 
on an average i little too low rather than 


ing 1s more dangerous, 


should financial trouble come, than for th« 


owners of a business to find that they have 


t got what they thought they had 
\mong the ny wrecks which strew the 
res ot our stormy commercial seas, 
tt a few apparently staunch craft have 


upon the jagged rock of an 


25-1169 


A New Steel Hanger for Shafting. 


rhe half-tone herewith shows, 


that little explanation is required, a rath« 











novel hanger for shafting ‘he main p 
of the hanger consists of a continu 
strip of oval steel, extending over the t 
and down the sides, with the ends roun 
nd thre ad > } 
the box S ict ows t 
] inger t be Vy re juired dre 
that show: t being impart 
tively long Phe val section tl 
iT npioye l re x I inches 
I x 2 inche ry vhich clamp t 
hang t the | 1 y | r apart 
possible 1 t id mie 
ber on they y be pla 
nearer t t ry \ set t 
extend if t \ ) 9 
it | I HANGI 
Cad p 
Su ] I liatlo 
of tl \ tment « 
the 1 plished. 1 


~1 ] 
so clear 


V 


r 


simple t tl yn the 
vertical thr | ti per 
Ing art | ( I ib bear 4 
which is machined, instead of trusting, 
as is the cé | tice to e moid 
to make ita y ( le eit 
plain or nd nterchan 
able in the liffers S 
of shafting I iit nger t will b i 
combines gt vith ghtne 


rigidity, but by actu tests is 
demonstrated that this objection n- 
tenable The | a Ss made by J B. 


ster has just con 


l- 


pleted on his estate a railroad of 15-inch 
gage. It is for conveying minerals chiefly, 


was desired to make it as 


spicuous as possible, and is so arrang 
is to be scarcelv not ble unle 


incon- 
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A Light-Ship Compressed-Air Plant. 
The 
part 
ship. It 


word of ex- 


be 


1 


it is looked into a little, it 


audible fog signal is a very neces thought that not another 


the 


never more desirable to know 


sary of equipment of a light- planation or description would re- 


quired; but if 






































steam, and having said this it might be 
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Two oil engines are employed, each of 
25 horse-power, and each operating a 
horizontal trunk-piston single-acting aur 


compressor connected t 
end of the engine shaft. 
compressor is ¢ 
sufficient fe 


quired, the duplicates | 


and entirely 


make certain the avoid 


by disabling accident. 


cylinders are 16 inches 


inches stroke, and eacl 


180 revolutions per minu 


o a crank on th 
Each engine and 
and independent, 
Tr the service 

veing provided to 
ince of all failur 
The oil engin 
diameter and 20 


1 engine 


te. The 25 horse 


power is the available brake horse-powe1 
The actual power required for the con 
pression is only 15 horse-power. As 
compressor is direct-connected, the hig] 
speed nec ssitated a lary ve area b } 
or air inlet and outlet, which is supp 1 
by a comparatively large number ot sn 
valves having a very s1 t or op g 
Phe air tt ny sto : 
wo horizontal rece 1 h t ( 
nd net 1 tw ng | 
i cl v ‘ ? Ww) 
; rh 
V ‘ L pressu , 
\ \\ I ~ 
) = rece s 
p ra tim \ t ¢ 
nl engine 1d | , 
Iie t . i { 
' yp « ue 
takes t 1 
2 Thus re ~ rl 





COMPRESSED-AIR PLANT ON LIGHT-SHIP. SECTIONAL VIEW LOOKING AF'l 
the pt se location of the ship than when Ta nig 
it and all approaching vessels are en a aieati aaa 


veloped in the impenetrable screen of 
vapor. The steam whistle is the devic 
that naturally suggests itself for the pun 


pose, and it has been widely employed; 
but its use involves inconvenience, unre 
liability and great expense. If simply a 





steam boiler 


the 
and often before it can be got ready the 


m and whistle are employed, 


steam is never ready when wanted, 


fog has lifted and all the expense of firing | 
Then there is | 
| 


also the trouble about the salt water for the 
boiler, that we need not here dilate upon 


) 

i 
com 
» held in readiness for 
period, and operates the 


up has been for nothing. 


uh O_ Ded a 


1 


Steam cannot be stored, while 
pressed air may be | 
an indefinite 





The 


compressors 18, 


whistle even better than the steam 


use of steam-driven air 


—— 
+> — = 


however, almost as objectionable for this 
the the 
upon the whistle. 


service as direct use of steam 





The receiver capacity 
must be very large if enough air is to be 


stored to keep the signal in operation in 





a sudden fog until the steam compressor — 
can get into operation, and then the cost 
of operation and maintenance is found to | 
be very great. 
The plant to which we now have the ia ae 


pleasure of calling the attention of our 
readers evidently avoids the principal ob- 
will be found that even the application of 
the oil «¢ 
thought and care. 


jectionable features of the steam system. 
The this 
actuated 


air compressors in case are ngines involved considerable 


by oil engines instead of by 







PLAN OF COMPRESSED-AIR PLANT 


charged at the whistle ar 
possibility of freezing 


The whistle is 12 inches « 


id preventing the 


in the passages 


liameter, and thi 
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opening is made somewhat thinner tha which, when operated, converts the en Akt ens t e 
would be required for steam. r gine for the time into a compressed-air firm art l d 
whistle blows for five seconds and then is engine This valve gear is operated by States 

silent for fifty-five seconds, the operatior hand, as only a few initial strokes of th a 4 «6 

being ut ly ( t lled Dy loch engin re T¢ red indetr these cond 


Fhe cccele of ween a «Mechanical Engineering at Colum- 
Che cylinders of the oil engines are, of — this operation of starting the engine is not bia University. 


" + ; 1 \ 
Our s¢ \ et { CcCss 1 KCTl T T Cece cTs | t s \\ 
} } 
vith eng of this cla le engines ontained S ertical re ( 
ire to give the results whet which ‘ rl | ) t 
1 } 
P } > at ‘ , ' 
he water flows away perature receive \s pump ‘ ( 
| 
ex ¢ nga2 120 to oO 4 ‘ ; t} . ] , y nt 7 t receT 
g 3 I4 g I vided | { | ( 
rigin sig provis yas ( " < y ft ess e « 100 
ee js mew thee i 2 : Ts ‘ ‘ 
( ( i a € Wal t e. ¢ icine p< s ece \ « 
but it w thoug unw the 1 t the ¢ 
) lep Sit ro | p es the P ‘ : 
1 
was ( | C \ I ‘ 1 ‘ ( | ( 
I 
1 1 
tresh w p C +} ‘ | 
it ) 
] | 
Lil 
s 4 i 


D 
< 
< 





qa00 000000 
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Air Reheater 
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| lobo boule | 
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Tank 




















Salt Water Inlet from Sea ime Machinist ty ' t | t 


Fig. 3 ATR REHEATER, ‘ig. 4. FRESH WATER COOLED BY SALT WATER \ 


after passing through the jacket, rises and = show very decided practical advantage 

enters a closed copper coil ina tank of sea over any possible applicatio steal 1 

water, and, after being thoroughly cooled the same purpose The fog signal is al regular ng 
in its descent through the coil, is ready ways and instantly ready for use, which is wl 

to enter the jacket again he circula the principal feature, and it is also opera 

tion of both the salt and the fresh water ated much cheaper than is possible with =m 


is kept up by a small pump for each, as steam; the weight of fuel required te 


be b ry 


shown The fresh-water pump is oper carried is much less, and it is much easier gineering turally offers « 


ated by the valve shaft of the engine, handled and stored Phe consumption of ae eu * ees 
while the salt-water pump is driven fron oil is but one pound per horse-power — thi 


the crank shaft hour. and there is no waste from idle sania er ning 


The bilge pump of the ship is operated steaming or heating The oil is only ! 
I I ] I J 


by connecting it with the air receivers, consumed for actual work, and with the \ttentior ! 1 to tl fit 


thus using the air instead of steam as the cessation of work the oil consumption 1 


motive power. This is the most conven ceases instantly of t 
ient method of operating any auxiliary The plant here illustrated is upon light d vith its environs, the great 
machinery, such as windlasses, etc., and ship No. 42, which is stationed in Vine- facturing nt t nt I 

the capacity of the compressing plant is yard Sound, off Cape Cod, and was fur dit | 


such that there is always a surplus of airif mished by the De La Vergne Refriger t rt niversit nd the effect 
necessary ating Machine Company, of New York, 

To enable one man to start the en under the direction of Mr. George Rich lence here nnot but be t nlarge 
gine, a self-starting device is applied to} mond, of the company, the oil engines 


each engine. This consists of valve gear being the now well-known Hornsby manner not 
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ELECTRICAL MACHINERY. 


the engines driving the electric genera- 
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the necessity for additional safety appli- 
ances beyond the usual governor. We il- tors 
Metropolitan Traction Company of this 


Safety Stop Attachment for Power- 


House Engines. 
The increasing number of fly-wheel ac 
in the recent past has emphasized applied by the E 


of the Lenox avenue line of the 


lustrate herewith such an attachment, as 


P. Allis Company, to city—although, of course, there is no 


cide its 


0 Govern< 
{ (eg 
| a 


OL a 


ov” 
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Fig. 3 
SAFETY STOP FOR POWER-HOUSE ENGINES, 














December 17, 1896 


reason why the same appliance is not 
equally applicable to engines doing other 
duty than the driving of electric genera 
tors. 

Fig. 1 is a side elevation of the higl 
pressure cylinder of the engine with the 
safety stop in position. It will be see: 
that the steam main comes up through 
the floor, and on its way to the cylinder 
passes through a special stop valve a 


It is the function of the safety appliance to 


close this valve whenever the speed ex 
ceeds the limit to which it is set. Tl 
means by which this is shown 
Fig. 1, but more cl Figs. 2 a 
which latter, how: differ 
ent ceneine l d ir ltere 1 
the irrange ent € ‘ 
tials identical 

Fig. 2 sho i ‘ 
valve Cit \ ( ( 
formed o | i t or ¢ 
lis Vi ( t 1 ( 
balances c tt t | 
ter o - , ; , 
Fig. 3 ttached t eight 
hun there by ‘ | 
it Ce me % ¢ t 
ther part ( t 
to tu the 
whi l ] ( if r 
fron by the be 
ee a 
to the \N\ ra. Q I f | { 
ur \ » | 
Samiec tette Fig t 
lines db g te how 1 
connected to a governor. This governor 
additional to the regular go ontré 
ling the cut-off gear, and has no oth 
duty than to act as a1 { nd release 
the trip gear desceril evel t 
speed exceeds that hi t set 
wl ich speed 1s ot course S rea thy ’ r 


cess of that at which the regular govern 
maintains the speed o the engine 
Shou!d this speed be « 


eede ) 
cause, the Salety gover ts to ope 
the latches d and c, when, of course, thi 
released weight closes the valve Reset 


ting the device is a matter of but a mx 
ment, it being only necessary to insert 
bar in the socketed arm b and raise it 
until the latches engag 
The weight will be seen to be bored 
from below and to slide 
post. An air hole will be seen to be 
drilled through the side of the 
giving to the parts the action of an air 
dash pot, by which the weight is caught 
in its descent without slamming or 
pounding. Of course, at the 
Starting, before compression of the con- 
tained air, the weight acts with full force 
to start the movement, which. if started, 


will be certain to continur 


4 Aa A 


Contracts for power ron ths _ ‘ 
2 es ) 1 

lagara Falls plant have accumulated 
ufficient to absorb the entire utput of th 


three 5,000 horse power dynamos now in 


place Extensions are in progress 
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Electrical Devices for Changing the 
Speed of Shunt Motors. 


BY WM. BAXTER, JR. 


I two prey 1 irt es the irrang¢ 
ments most commonly used for changing 
e speed const: pot il motors, ¢ 
the series-wound typ were discusse 
ind it was shown that although variations 
1 velocity « be effected, they are not 
f such a cl : s to b iny vé 
vide app ) peratio n 
rv in ¢ de if thes 
or t y giv peed 




















« CHANGING THE SPI 


two are seldom likely to be in aci 
with the speed and resistance of the ap 
paratus that is to be driven. With shunt 
wound motors better results can be ob 
tained, as with these there is not a fixed 


relation between velocity and _ rotative 


the method most commonly 
used for varying the speed of shunt-wound 
operates upon the principle 
th of the field, which 


motors. It 
of changing the streng 
is accomplished by placing in circuit with 
the shunt field coil an external resistance 


and a switch, so arranged that any part or 


brought into action or not as the condi- 


tions may require The current entet 


t ' 
11¢ 
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ing vy ) 
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vwch 
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electri t 
salar . | 
\ ped 

| 
( ent tT r 
a 
hy the mot 
or 


tr T) ~ di- 
1 ll 
wire N, the inter 
back pre 
I 
+ ] . + the 
levelop t] torque 
‘ nee enaeued 
eed at which this 
’ 1 
( | W ( 








ipon the strength of the field, and 
t vill depend upon the strength of cur- 
rent towing through the field coils; hence, 

he resistance of FX is high enough, the 
speed may be made very great. If the 
resistance of the field coils is made very 
] 1 the number of turns very great, 
vhich can be effected by using suffi- 


ciently large wire, the velocity with all 


the resistance RK cut out will be very 


mw; therefore, a wide variation may be 

tained with this arrangement, but this 

juires the size of the motor to be much 

g r for its power than commercial 
derations would permit. At any ve 


at which the motor may be able to 


ith the resistance FR, or any part of it, 
the speed will be practically 
load; 
range of change ob 


the 


regard to the 


constant without 
therefore, within the 
ble by this method, torque r 


qu | to do the work will have no effect 


With this method of varying the veloc- 
ity only an increase of speed beyond the 
be ob 


this normal velocity 


normal velocity of the motor can 


1d therefore 


I I 


must be as low as the lowest desired, to 
thle the system to fulfill the require- 
I ) inv Case 
It is evident that at best the greatest 
iation obtainable under practical con- 
ditions is small, therefore the number of 


cases in which this system is able to meet 


the requirements is limited 
There is only one method by means of 
which a wide range of velocities can be 


{ be 
This 


obtained, but it has the drawback « 


Ing inethicient in its use of current 


arrangement is shown in Fig. 2. 


As will be seen in this figure, the cut 
rent from the line wire P goes directly to 
the shunt coils of the field, and, after pass 
ing through these, goes to the other line 


V. The strength of the field, there- 


wire N., 
fore, is always the same; and as a con- 
stant field produces a constant velocity of 


the armature without regard to the 


changes in the resistance that opposes ro- 


tation, the speed will be constant at any 
city for which the regulator may be 
regulator consists of a resist- 
e R, which is placed in circuit with the 
\s the electrical pressure be 
>and N 
available for rotating the arma 
e will be dependent upon the resistance 
If this be 


pressure at C 


wires / is constant, the 


| 
tween thie 


made high enough, the 


may be so low as to barely 


i 
be able to produce rotation. When the 
lever L of the switch S is in the position 


shown, all the resistance of RK will be in 
the circuit, and the velocity will be the 
advancing L_ step 


possible. By t 


owest | 


by step over the contacts 2, 3, 4, ete., as 
many different velocities may be obtained 
is there are contacts, the lowest one being 
dependent upon the amount of resistance 
in KR, and the highest being that at which 
the motor will run when utilizing the full 
pressure of the current. 


In this arrangement, as will be seen, 
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the changes in velocity are from the high 
est speed of the motor down to a point 
which may be made as low as desired, by 
making & of sufficient resistance. So tar 
as the changes in speed are concerned, 
this method is entirely satisfactory; but 
it is unsatisfactory on account of the great 
waste of energy that is unavoidable in any 
case where more thai a small variation 1s 
required. Ii the 
the 
half of the current energy is thrown away; 


resistance J balances 


one-half of electrical pressure, one- 


if it balances three-quarters, three-quar 


ters of the energy is lost, and so on io1 


any other proportion. From this it can 


be seen that if the full speed of the motor 


is, say, One thousand, and it is desired to 
reduce this to one hundred, nine-tenths 
of the current must be absorbed by the 


resistance. Such waste ot cannot 


be tolerated 


energy 


except for small powers; 


therefore the method is of limited value 
from what has been said in this as well 
as the preceding articles on this subject, 
that of all the 
that 


the speed ot motors, on 


it will be seen electrical 
used for 


] 
! 


arrangements are varying 


y one Can pro 


duce as wide a range of velocities as is 
necessary in the great majority of cases, 
and this one accomplishes the result by 


such an extravagant use ot energy that it 
cannot be regarded as of anything mort 


| he 


high, o1 


than limited application. arrange 


iments that are ot even fair, 
that 


is far below what is required in the major- 


etheiency give a range of velocities 


ity of cases; and it is on this account that, 
as a rule, constant-speed motors are used, 
and the changes in velocity are obtained 
by some one of the various mechanical 
methods. 

In operations where it is desired to 
change the speed only 30 or 40 per cent., 
the first method described in this article 
can be used to good advantage; but when 
the change is great, as, for example, in a 
lathe, which may vary from 50 to 200 or 
300 to I, it would be simply useless, and 
this may be said of all the other arrange- 
ments 

Electricity can accomplish so many 
things in an exceedingly simple manner 
that those who are not familiar eith the 
subject are inclined to believe that it can 
be made to do anything, and with devices 
of the simplest character; but this is not 
so. There are some cases to which it is 
specially adapted, and in these it can ac- 
complish results with simple apparatus 
that could not be accomplished mechani 
cally except with great complication; but 
varying the speed of motors within wide 
limits is not one of the cases where it can 
produce results of this kind—at least not 
by any The 


limited range of speeds which can be 


arrangement now in ‘use. 
obtained with economical methods is one 
of the greatest commercial drawbacks of 
electric motors. 
A A A 
Shunt motors are being introduced on 


European electric railways 
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Letters from Practical Men. 


Planer Speeds—Belt Lacings— 
Grinder Dust. 


Editor American Machinist: , 

In the November 12th issue, Mr. C. O. 
Grittin Mr. W. O. Webber's 
high planer speed has shocked him, and 


it is my opinion that some of the interna 


says that 


arrangements of the planers received a 


shock also. Mr. Webber has omitted the 


all-important part in his article by with 


1 


holding a description of the work 1 
ress, also kind of tool steel used. I have 


taken the “American Machinist” 


years and tried to keep in line with the 


rest; but when it comes to taking heavy 


cOarse leeds, 


cuts, with high speeds an 
on big castings, steel ftorg 
castings, I have 
to see or hear of any 
*Mushet’s.” 
experience I find it pays on 
work, 

I have had shapers run 50 feet a minute 


on short work on very soit cast iron, 


where the nature of the castings was such 


that heavy feeds and wide tools would 
ee 


spring them out of shape, and probably 
this is the kind of work Mr. Webber 
means when he says it comes out truer 


when planed at high speeds. I am writ- 
ing about shaper work; but when it comes 
= 


to snatching ig, sedate and dignified 


bed 


popper over 


back and forth like a corn 
griddle, 
ood work from such 
Mr. Webber's article 


should prompt someone (who don't know 


plane r 
a hot just excuse me 


Irom L 


guaranteeins 


a performance. If 


any better) to attempt to use a 30-i0ot 
cutting speed an a big casting where the 
tool has to go through 3¢ inch of burnt 
sand in some places, and lumps of iron 


a very short ex- 
Nothing can 


be accomplished on such work by run 


1% high in other places, 


perience will be sufficient. 


ning over I4 feet cutting speed. Increase 


the feeds and use slow speeds is the way 
to save money and trouble on such work 


I have had 


turned from 3 inches to 274 inches diam- 


round machine steel bars 


eter at one cut, using half-inch feed with 
tools 134 inches wide, and producing ele 


gant surfaces, but could get no steel for 


tools which would stand over 12 feet cut 


ting speed, and could produce more work 
for the same money by keeping the speed 
below Io feet per minute. 

Mr. Bonsall, of the Buckeye Engineer- 
ing Company, also tells of roughing cast 
iron and steel at a speed of 35 to 40 feet 
but, Mr. Webber, 
features in the 
kind of tool steel used, kind 


minute, like 
the 


case; that is, 


per 
neglects important 


of work, feed, depth of cut, amount of 

surface finished per hour (square inches or 

square feet), nature of surface produced, 

and its cost as compared with surfaces 
| 


It all depends 
upon the nature of the work; light work 


finished at slower speeds. 


needs light quick-speed cuts. 
I once saw a 36x 14 inch pulley turned 
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) Lia) 
t rate Ol 79O square inches O1 surlacs to Is ae 1 a ving <¢ I ( 
finished per hou that 1s rough ste with slot row: mille to re S | 
finish cut taken and sides of the 1 e th | : \ 
trimmed (rim 1 inches thick). The cut Fig. 3. Slots body are cut rig fe x ( 
ting speed used was I8 feet pet It | t i t ent to wt | ) 
Now there s \ rol ster 1 the mal oO ¢ lox t squat \ ) l 
ket which woul complish this work in t iCrOSss e cente! s show 
hali the time by ing 36 feet per min 3 
ute, I want t ( cago agency tor it \n end ¢ t ta 
Once; there we ea tort é 1 1t | t t C il cect led 
I hot 1 November st ssuc that ( Lo el (Fig 2) | Suy 
Ir. Tecums he) ' t tackies t Need s] v the « t t JOHN | mw I 
belt 2 ] ceeds t l ster a hel djus ( » \ 
lew kn ut blows theret put 1 s 
Cele Ct | r¢ ( be b I W i114 bh. 
4 
al lg 14 ch Nl SsHop where | 
5 [ V« ree this belt Wo ri 
; , 1 
] und off the v t the edyves ot the oe i 
+ + i 
row o Ole ich st K the p cy I —— 
his t g happened every eC \\ a 
took on a cw h st rie Vw . 
Fig. | 
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calipers or dividers from the rivet to the 
extreme end of the legs. We have never 
heard of any manufactory measuring the 
calipers by the size which they would 
open. 

We would particularly call your atten- 
tion to page 39 of our old tool catalog, 
which we mail with this, which will ex- 
plain the point in dispute, and also to 
page 40 in reference to the size of circles 
that may be drawn with our different size 
dividers 

J. STEVENS ARMS & TOOL, Co. 

Chicopee Falls, Mass. 


[The catalog mentioned explains that 


in the case of dividers a circle may be 
drawn whose diameter is equal to twice 


the nominal size of the tool.—Ed. ] 


Editor American Machinist: 
We make our calipers to measure from 
center of rivet to points, the size for which 


they are listed, and also to caliper the 


same, for instance, a pair of 5-inch cali- 
pers will measure from center of rivet 
to point 5 inches, and will also open at 
least 5 inches. * * * A pair of 5-inch 


measure not less than 5 


rivet to point, and 
If they 


calipers must 
inches from center of 
must open not less than § inches 


er than that, but not large enough 


are larg 
to reach the next size in both directions, 
they are still, in our opinion, 5-inch cali- 
Co. 


ATHOLL MACHINI 


Editor American Machinist: 

When spring-bowed calipers are cor- 
rectly made, the distance from the center 
of the rivet to the end of the legs and the 
distance they will caliper should be equal. 
A 6-inch caliper means both, that it is 
6 inches long from the center of the rivet 
to the ends of the legs, and that it will 
caliper 6 inches diameter, so your dis- 
putants are both right. Firm joint cali- 
pers are usually designated by the length 
of the legs, but they will caliper a greater 
diameter than said length. 

THE L. S. STARRETT Co. 

Athol, Mass. 

A A A 
Testing in the Schools. 
Machinist: 

the November 26th 

in the Schools,” 


Editor American 

Your article in 
issue, entitled ‘Testing 
seems a fair subject for discussion, and I 
respectiully submit the following for 
critiersm: 

In the first place, the word “testing,” 
as it is used, is probably intended to in- 
clude the work in the technical schools 
that should more properly come under 
the head of experimenting. 

The student usually does very little or 
no testing until he has undergone a course 
him 


of experiments which familiarizes 


with the apparatus used in engineering 


work. ‘Too much time would be required 
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to construct the smallest portion of the 
machinery he handles in the laboratory. 
The mechanical efficiency, which seems 
to be rather underrated in the article, is 
used more as a means for the student to 
detect the underlying principles, and of 
increasing the efficiency of the machine 
from the study of these principles. 
person, and 


best be 


Horse sense is born in a 
the tricks of interested parties can 
detected by the engineer who knows where 
to look for the cause of the trouble; and 
this 
from handling the machinery on tests, or 


knowledge can only be obtained 


otherwise, and not by studying the draw 


hop 


ing board or working in the s 
Gro. H. MERRILL. 


I 


N. Y 
aA A A 


Brooklyn, 


Fastening Pistons. 


Editor American Machinist: 

I saw in a recent issue of the “American 
Machinist” a cut of a piston head showing 
a way of fastening the same to the rod. | 


send you a sketch of the way I fasten m; 

















— 
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=" i 
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FASTENING PISTONS 

heads, from 4 inches up to 28 inches, which 
is the largest size cylinder we have used 
so far, but expect to have larger befor: 
next summer is over. Our large pistons 
are made conical to reduce weight. I 


have used this style of fastening for four 
years on fore-and-ait compounds and on 
I did not think it was 
that it 


steeple compounds. 
but 
safe and reliable, as I had fitted one up 


any invention, Was sure Was 


and then fastened two dogs to the rod, and 
used a 4-foot lever to turn it. The head 
is in two halves, machined all over. 


CHAS. MITCHELL. 
Glenwood-on-Hudson, N. Y. 
A A A 
The “Condensed” Engine in a 


Launch. 


Editor American Machinist: 

Thinking you might like to know of the 
success of the little “condensed engine” 
which you so kindly illustrated and de- 
scribed in your issue of January 30th, 
I can say that I have just completed and 
tried a 27-foot launch whicu I designed 
The 


boat is 4 feet 8 inches beam, 25 feet water 


and built expressly for the engine. 
line, and draws 16 inches of water. I have 
built a small all-tubular upright boiler 
which is carried astern of the engine. 
Gasoline is used for fuel, being delivered 
to the retort and firebox by air pressure 


from a tank under the forward deck. 


I use a keel condenser, consisting of 
two tubes 10 feet long: the outside 3 
inches diameter, the inner 11% inches: 


the outer tube being shrunk onto a taper 
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heading and the rim expanded at the 
end. The exhaust is taken to the for- 
ward end and enters the annular space 


between the tubes, the air pump acting 
upon the lowest point of the after end. 
My propeller screw is of bronze, has 
three blades and is somewhat original in 
design. It is I4 diameter and 
very carefully finished to a true pitch of 


18 inches; the 


“Shelled,” or 


inches 


blades are somewhat 


concaved back wards, and 


have an approximate working area of 54 
inches. 

The engine (cylinders 17g, 2% and 3! 
inch stroke) with a boiler 


x 2! pressure 


of 125 pounds readily turns this screw up 


to 700 per minute The machinery all 
being aft gives ample seating capacity in 
the waist and forward for twelve or four- 
teen people. The boat proves very steady 
and fast for her length. 

The performance of the machinery is 
very nearly noiseless and free fror 
tion, seeming more like the worki1 f 
n electric motor than of a st é ( 

FRANK CAREY 

v \ N.Y 

a A A 
School Draftsmen. 
Editor American Machinist: 

In the issue of November rot] our 
valued paper, I notice the ret rks on 
“School Draitsmen” by Professor Gwin- 
ner I have observed that the work of 
draftsmen who have studied in the shop 


drawing-room is much more satisfac 
than that of 
While school men do appreciate the nec- 


those from technical schools 


essity of locating the respective eleva- 


tions in their proper places, and just far 
enough apart to get necessary room for 
dimensions, it would be a very poor sort 
of draftsman that would insert views of 
School drafts 
men are also very particular regarding 


entirely different pieces. 


the proper curves, etc., of projections, al- 


though the time for such work cannot bx 
afforded, and it is all nonsense to do it 
as the pattern maker desires only a clear 


desired piece 


with only the views necessary to enable 


intelligent drawing of the 
him to get out the work with dispatch 
And here is where the school draftsman 
that 
school and in the shop are two very dif- 
ferent things: 


begins to learn drawings made at 
for in the shop he has to 
see that his work can be machined. and 
that the tools in the 


Here is where the practical shop drafts 


shop can handle it 
and I think if we 
United 
found 


time lor 


man has the advantage: 
take the profession through the 
States, the shop draftsman will be 
to have the preference every 
in salaries paid 

Now, I do not want to be 
being hard on the 


superior knowledge and 
accused of 
but 


element: 


school 
other things being equal, I would take a 
man who has served his time in the draw 
ing-room, in from 


school, for it takes about a year to get 


one 


preference to 


one of the latter to make a proper shop 











December 17, 1896 
drawing and to leave out a lot of super 
tluous work, which only confuses and hin 
lers the mechanic. 
C. S. LIncH 
Philadelphia, Pa 
A 4 om 
Right-Angle Couplings—American 
vs. Egyptian Cotton Driving 
Ropes. 
Editor American Machinist: 
The “unique substitute for bevel gears” 
referred to by Mr. S. T. 
12th 


Freeland in your 
for November 


means a new device, since 


issue is not by any 


‘ouplings of this 
kind were made at least a dozen years ago 


An 


of this movement was made in 


in England interesting application 
connection 


the time indi 
the In 


with rotary engines about 


recollect 


C ated, and | 
Exhibition 


seeing, at 


ventions held in London in 


1886, a small engine of the kind which 
received more than passing notice. The 
several bent rods were used in precisely 


the same manner as in the coupling; but 


the straight limbs through, o1 


passing 


rather into, one of the rotating cylinders 


formed plungers or pistons on the ends 
of which steam pressure was exerted dur- 
a semi-revolution of the cylinder. I 


believe the admission, cut-off and educ- 


tion of the steam were effected by much 
the same means as are adopted in model 
oscillating engines, the end of the cylinder 
fixed disk in 

In this way 


running in contact with a 

which portways were formed 
each plunger as it passed the center re- 
ceived steam until the supply was cut off 
by its orifice reaching the extremity of the 
admission and and ex 


port, expansion 


haust followed. If my memory serves me 
aright, only one cylinder was arranged in 
taken the 


however, no good 


this way. power being from 
There 
reason why both cylinders should not be 
made active, 
doubled. 


The practical objections to this ingeni- 


other seems, 


and the power thereby 


ous type of rotary engine are very obvi- 
ous; added to which the wear of the rods 
at high speeds was found to be consider- 
able. In the case of the coupling, friction 
can be kept down by running in an oil 
bath, as pointed out by Mr. Freeland; but 
no such possibility exists in the case of 
the rotary engine. The application is an 
ingenious one, but the practical value of 
an engine arranged on these lines is not 
worth considering 

In the course of an interesting discus 
sion on Rope Driving recently, some inte 
esting particulars were given as to the 
relative value of American and Egyptia 


cotton as materials for driving ropes \t 


first sight would appear that the fin 
strong silky Egyptian staple would prov 
more satisfactory for this purpose than 
the coarser American variety Many 


rope-makers have all along assumed this 
Egyptian yarn has in 


d \ Lanea 


to be the case, and 


sequence he 
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shire firm of rope-makers, however, de 


termined to compare the two varieties in 


actual work Phey therefore procured 
some of the finest Egyptian yarn obtain 
ible, irom which a number of ropes were 
made. These were run side by side with 
1 similar number of ropes made from 
equal spinnings of American yarn. A 
drive was selected for the test in which 
(by reason of the abnormally high rope 


} 


ypes were only used for a cer- 


speed) the ri 
tain period, after which they were re 


moved and used on slower-speeded en 


gines. The two sets of ropes were put to 
work, and r the usual period had 
elapsed, were removed and carefully exan 
ined, when it was found that the rops 
made from American cotton were in a 
distinctly better condition than the others 
rhe makers estimate this difference at 12 
per cent., but omit to state how they arriy 
it this particular figur In any case, 


however, the test serves to show that 


theoretical con 


usions in matters of this 
kind should be confirmed by practical ex 
nt before being finally accepted 


M. E 


perime 


Manchester, England 


A * A 


Planer Speeds—Influence of Shape 
and Condition of Tools. 
Editor American Machinist: 
You have given your readers some in- 
teresting reading of late on the subject of 
Time Tests” of machine 


“Power and 


tools. There are features connected with 
this subject, I think, which have not 
been brought out, that may be worth 


considering. These relate to the relative 
difference in the power required when 
good or bad cutting tools are used, and 
what is still more important, perhaps, is 
the effect a disregard of these conditions 
may have on both the quality and quan- 
tity of work done 

Both experience and observation lead 
me to believe that, as a rule, foremen in 
the machine shop are too much engaged 
with what may be regarded as more im- 
portant duties than that of giving instruc- 
tion in the use of tools. As an example, 


an apprentice boy, perhaps, is given 
charge of a lathe or planer for the first 
time; he finds only a partial set of tools 


The 


wits 


on the board, and those inferior ones. 
exercise his 
May not this 
account in some degree for the fact that 


we rarely 


only alternative is to 
and to do the best he can 


find two persons who grind or 


shape cutting tools alike? Of course, the 
] which 


regular toolboard are meant, 


sets 
are not usually kept in a tool-room 
The 


by his chips,” 


old adage, “A workman is known 


has an application here 
and in passing through the machine shop, 
it requires no unusual amount of skill or 
rule with a good 
\side 


ing of power by the use of 


acumen to apply this 
from the sav 


tools that cut 


degree of certainty 


easily, there ire other obvious reasons 


! se 
why tools \ ul rt 
i 1 rie 1 Wo 

ithe Or eCxXal l be ] \ 
ulficient 101 1V Work it Wi swil \ 
the utt g conditio re VOI 
with dull or improperly rmed to ts 
limit of power is often exceeded 

It is also clear that the tool whi iifers 
the le st resistance I oving metal Wi 
do better work, cut s1! oother nd hold 
its edge | ( Just here I must say 
that it is oft Matter ) urprise W tl 
me to find ) \ 1 who do 
not ap] t oil-stone 
n fact. there ; hops where this 
useful article is a t unknown It i 
1 fact, I think, wl every e who has 
tried it w idmit cutting tool that 
has been he t £ ding will hold 
its eC r Vile used is it 
comes ré tiie st 1¢ Or n er\ 
whee ES woth finisl g 
cut is t d the 
as indis{ 

It \\ 1 l t ] believe 
mat t the “America 
Machinist’ t e who are dealing w 
the dvnam« t estion would give 
us the results of observations along thx 
lines I have licated. We may in numer 
ous ways fot ipproximate estimates of 
the power consumed by blunt and illy 
shaped tools The hand-tool which was 
so much used forty or fifty years ago 


affords an example, or, better still, the 


hand planer which is still in use enables 
the operator to geta clear conception ol! 
the saving of muscular effort by careful 


ind condition of the 
Those, 


have been required to squeeze out a screw 


ttention to the shape 


cutting tool he uses too, who 
thread on a bolt with the old-style stocks 
and dies, will have had a striking object 
lesson when comparing this method with 
that of manipulating the modern style of 
screw-cutting tools 


QUIRK 


4A aA A 


Variations in the Pitch of a Long 
Screw. 
Machinist: 


views, 


Editor American 


After reading and those of 


Mr. De Leeuw, on this subject, it appears 


your 


that nothing has been said about the tor 


itself. It seems to 


sion of the lead screw 

me that if the lead screw were twisted to 
the same extent the blank screw that 
was being cut, then the pitch of the screw 
would be thi ume as that of the lead 
screw, as the ert produced from these 
two causes are in opposite directions As 
a matter of t, I do not suppose they 
would ever | dto exactly the 

‘ the 1} 14% nt a 

in lead rew nut 
would b fferet m that the cut- 
ting t Howe t mo the 
le pat pensate for 


WALTER GRIBBEN 
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The Metric System by Compulsion. 
We do attempt 


should be 


not believe that an 


made to make the use of the 


metric system of weights and measures 
compulsory, and do not believe its use 
can be actually forced upon the Ameri 
can public. We think that if the system ts 
really, all things considered, better for 
practi al use than our present lack of sys- 
tem, it will force itself into use; and in 
doing so, the change will be made with the 
least possible disturbance and expense 
In other words, each step leading to the 
complete change will be taken only be 
‘ause that step is, at the time it is taken, 
economically advantageous for the man 


or men who take it 
The Council of the American Society 
»f Mechanical 


committee to 


Engineers has, however, 


appointed a prepare mate- 
rial for opposing compulsory legislation 
by Congress, which committee will, we 
fear, oppose such legislation on what we 
must consider much weaker ground. 
Chis committee is composed of the fol- 
lowing members: Coleman Sellers, John 
E. Sweet, Chas T. Porter, Geo. M. Bond 
ind Coleman Sellers, Jr.. most if not all 
of whom we believe are on record as op- 
posed to the metric system per se, and be- 
lieve that it is intrinsically inferior to our 
On this 


point we think the weight of the testirnony 


present weights and measures. 


will be overwhelmingly the other way, 


especially of such testimony as can be 
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brought to bear on a Congressional com 
mittee that may have the matter in charge. 

We admit the great dynamic or rather 
potential force of a committee with such 
a notable personnel; but yet it seems to us 
that the recent experience of humanity at 
large, in changing towards a uniform sys- 
tem, is against them on the pure question 
of intrinsic merit 

It is a strong committee—perhaps the 
strongest that could be named—but judg 
ing from what we know of the opinions of 
its members, it is likely to attack the 
from which we 


question a standpoint 


must believe will be tactically wrong 


A A & 


46 8 ” 
Made in Germany. 
Things do not always work just as their 
inventors intend them to Some- 
times their action is entirely the reverse ot 


work 


what was expected and a great surprise is 


accomplished. England has a “Merchan- 


dise Marks Act” which requires that 
“Made in Germany” shall be indelibly 
stamped upon every article to which 
will truthfully apply. The intention of the 
ct is, of course, that every Eng 
i soon a he sees the obnoxious label 
shall know that the cle Ss necessarily 
yf inferior quality, and re will be either 
yr it or it it b ( 

us sacrifice 

rhe actual experience of Germany 
that the affixing of the required stamp ha 
been a service of great value to German 
manufacturers The mark turns out to 


11 


ence and 


carry a presumption of exce 
superiority, rather than the reverse, and 
it is claimed that German-made goods 


could have had no better advertisement 
The enforcement of the act reveals the 
fact that goods of German make had here 


tofore been masquerading as English or 
foreign buyers, instead of 
England, 


German houses 


French, and 


buying them in now buy direct 


Irom 


[t is not strange that it is now proposed 


in England to abolish the ‘‘Merchandise¢ 
Marks Act,” but will the abolition of the 
ict abolish the marks? 

A A A 


Honorable Wealth. 

Those who imagine that there is a prey 
alent “jealousy of wealth” and a hatred of 
wealthy men, simply because they are 
wealthy, might profitably contemplate the 
career of the late William Steinway. Here 
was a manufacturer who, solely becaus« 
he was a man of extraordinary business 
and other ability and had the willingness 
and capacity to do a prodigous amount of 


Neither 


in getting it nor in using it was Steinway 


hard work, amassed a fortune 
ever accused of wronging others: on the 
contrary, his success in business was en- 
tirely deserved. 
study of his business, built the best instru 


He made a thorough 


ment he knew how to construct, and sold 


it at a legitimate profit—at a price people 
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were glad to pay, rather than pay a lower 
price for an inferior instrument. 

In his use of his money he was broad 
minded, liberal and public-spirited, and 
in every respect the world is the better for 
his having lived in it. 

Fortunately, the American people read 
ily distinguish between men who gain and 
use wealth in proper ways, and those who 
grow wealthy by questionable methods or 
downright dishonesty—purchase of leg 
islation, etc.—and the so-called“jealousy 
of wealth” is little else than a perfectly 
proper protest against being robbed. 

The jealousy of men who get wealth by 
fair means, and who do not misuse it, is 
negligible quantity. 


A A A 


Self-Enforcing Commercial Laws. 

Though it is true as is being pointe 
out that the collapse of the Nail Trust o1 
ganization that trusts 
governed by the universal laws of trad: 


l 


shows must still 


be 
and cannot safely set these laws at defi 
ance, yet the possibility of such trusts be 
ing organized and maintained even for 
limited time is in itself an evil and a dar 


ger 


Little or nothing is to be learned tror 
this latest failure that could not as well be 
ned from the previous collapse of th 
yndicat which attempted a tew year 
igo to control the world’s output of cop 
per 
[tis a we ettle that prices estal 
shed by a trust must usually not be se 


high as to tempt too strongly the avarice 


of those outsiders who can command the 
means of effective competition 

Those the affairs of the 
Standard Oil monopoly seem to fully un 


who manage 
derstand this, and it is almost impossibl 
to conceive that those who organized and 
the late Nail 
were not equally well acquainted with this 


managed lamented Trust 


limitation, and that, for what appeared t 


them they deliberatels 


rood reasons, 
chose “a short life and a merry one,” or 


in other words, thought it better to get 


every cent possible out of the publ 
within a short time and then go to th 
1 
Wa 
Chere is nothing the incident, so tar 


as we can see, to forbid a similar organi 
zation in the future, to be operated upor 
the same plan or upon a more conserva 
tive one as may seem the best policy at 
the time. 

We do not purpose to condemn, nor 
even to criticise, individuals who go int: 
such affairs, nor those who manage them 
but it ought to be plainly evident that 


such organizations are detrimental to the 
public interest and ought to be legislated 
that 


that they do nothing more than agree not 


against on account, even assuming 
to subject themselves to competition 
But, in fact, 


more than this, and many of their acts 


most of them do much 
are intrinsically vicious; the general pub- 
lic sentiment thus brought to bear against 
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them being not always fully discrimina 
tive, but sometimes directed against per 
fectly legitimate, proper and fair business 
enterprises, especially those which are so 
fortunate as to be notably prosperous. 
Indeed, this stimulation of the 
lent 
notably 
are in themselves necessarily bad, is per- 


too preva 


idea that all corporations and all 


successful business enterprises 


haps the worst effect of trust operations. 
4 AoA 


Literary Notes. 


LA MACHINE A VAPEUR (The Steam 
gine). General Treatise, Containing the T1 
ory of the Work of the Steam, an Examination 
of the Mechanisms of Distribution and of Gov- 
erning, a Description of the Principal Types of 
Apparatus, a Study of Condensation and Pro- 
duction of Steam By Edouard Sauvage, Pro- 
fessor in the Super T Nat nal > 
Mines Paris; Beaudry & Cx 
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hool ot 


The sub-title of this somewhat preten- 


tious work conveys a fair, though brief, 


summary of its contents In the first 


volume are considered iliter some ele- 
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ognit ‘ ‘ nnot read 
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é V I boc 4 in¢ d ip n 
the results of oris gation by the 
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work is e the Ie Imirable in its own 
Way The two volu s, 714 x11 inches, 


PI TRANSPORTATION IN ALI 
| 1 rentor . 7 


I} 
pany. 7 1 N.J 167 x pages, 14 
its an e! iS wea led pla S 
This is one of those publications of 
which an increasing number is being sup- 
plied by manufacturing companies, and 


which, while irily intended as ad- 


prim 


vertising matter, nevertheless give a large 
amount of useful information. The pres- 
ent book is, in fact, a treatise on Wire 
Rope Transportation, and contains more 


information on that subject than any book 
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with which we are a ted. It covers 
wire rope tramways mveyors, mine 
hoists, haulage plants and power trans 
mission. Illustrations of existing plants 


are given in pri as well as numer- 


IusioON, 


ous drawings of details and various sys 
tems of lay-out Practical formulas are 


also given, covering the points which re- 
book is of the 


quire calculation This 


best class of trade literature and of « 


cided usefulness 
& Sharpe Manufacturing 


Providence, R. | 


The Brown 
Company, 
and 

books on Gearing 


announce 
two 
entitled “‘For- 
the other “A 


Gearing 


new enlarged editions of their 
- the one 
and 


mulas in Gearing,” 


Practical Treatise on 
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Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 
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840, and » t 1.18? \ Che rule r 
finding the mean pressure of expanding 
steam Multiply the hyperboli ga 
rithm I of t number representing tl] 
ratio tr exp by tl ib lute pi 


sure at cut-off and 
the ratio of expansion 


the ratio of expansion is 2, and the hyper 
bolic ywarithm f this, as given in. the 
tables of logarithms, is .693. This plus 1 
gives us 1.693. The pressure at cut-off 


being I 


pound gives us 1.693 to be divided 
by 2 for the mean pressure, and this is .846 
[his disregards clearance. 1 is 1.18 times 


846. 2. Please explain “radians.” <A 
radian is equal to 57.2958 degrees. What 
t mean and where do you get it from? 


\.—A radian is the length of an are whicl 


does 


s equa 
jua 
computanor lound t mitain 57.205 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
teach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, gear cutting. Grant; see page 1' 


Small brass work H. D. Phelps, Ansonia, Ct 


Forming Lathes. Mer. Mach.Tool Co.,Meriden,Ct 


Milling Machs. Kempsmith Co., Milwaukee, Wis 


Ideal Twist Drill Grinder. T. Hall, 853 B’way, N.Y 
Engine Castings 4 to 2H. P. Finished botlers 


and engines. Grant Sipp, Paterson, N. J, 


bar and sheet metal work 


Presses and dies for 
Bridgeton, N. J 


Ferracute Machine Company 


Unmounted Photos.—Bldgs.. paintings, « uN 
ple & cat. 1c. Moulton Photo. Co., Boston, Mass 
ple ¢ 

Just [ssued—Catalog No. 8. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York 


Selden Packing for stuffing box, with or without 
rubber core. Rat ph Brandt, 38 Cortiandtst.,N.¥ 

Patent 8S Hig Class D. Walter 
Brow Counse u Cases Broadway 
New York Se for l ef History of Pate 
le slat . 
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Improving the Twist Drill. 
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wards, then catch in the hole and either 
break or stop the machine, and, of course, 
injure the hole 
There still 
who do not quite understand that the 
twist drill will resist torsion much better 
than the Farmer drill, or why it should 
do so, just as many also do not know why 


are many good mechanics 


a wagon wheel is made dishing, a thing 
that we are frequently asked to explain. 
The Farmer drill has only the stiffness of 
the actual section of it to resist the turn- 
ing, so that the thicker it is the better, 
especially at the edges; but in the twist 
drill another condition comes in to assist. 
If the twist drill should untwist at all, 
under the strain of the cut or by catching 
in the hole, it must necessarily elongate, 


and especially at the outside. The twist- 


ing movement would not produce any 
elongation of the center; but for any 


elongation to occur at the periphery, the 
entire section of the drill must be carried 
longitudinally, and this is impossible ex- 
cept by tearing the material at the center. 
The untwisting of the drill is thus resisted 
by a compressive strain of the metal at the 
periphery, and by a tensile strain at the 
center. The considerable 
ability to resist the tensile strain upon the 
material at the center of the drill makes it 
also necessary to have the driil thicker at 
the actual center than it otherwise would 
be, and this thickness of the drill at the 
center constitutes one of the chief objec- 
tions to the drill at the present day. In 
the drilling of a hole by any twist drill, 
there is always at the center a little flat 
spot that is not cut, but is rubbed off by a 
quite obtuse angle of the steel. 

The “American Machinist” has lately 
shown several devices for lubricating the 
twist drill while cutting by conveying, 
through holes or grooves, the oil as near 
as possible to the point and to the actual 
cutting edges of the drill. This is, of 
course, a move in the right direction, 
tending to promote both the efficiency 
and the longevity of the drill; but still 
the objectionable feature of having to rub 
off the metal at the center with a slow- 
moving obtuse angle of metal, instead of 
cutting it, remains. A device that will 
give us a thinner center for the twist drill, 
other things being equal, must be an im- 
provement. 

In this connection 
been called to a recently issued patent 


necessity of 


our attention has 


for an improvement upon the twist drill, 
We 


have had no communication with the in- 


which is at least worthy of notice. 


ventors, who are residents of Berlin, Ger- 
many, and all our information is from the 
patent papers. The specifications accom 
panying the 
reference to the objections we have been 


patent curiously omit all 
speaking of, but the drill as shown seems 
to suggest the means for at least partially 
them. The the 
to be assumed to be 


overcoming section of 


cutting bar seems 
equally applicable to the straight or Far- 


mer drill and to the twist drill, and no in 
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timation is given that either is considered 
preferable to the other. 

By reference to the figures it will be 
noticed that the body of the drill is not 
made with a single curved groove on each 
side, but that each side groove consists of 
two or more curves with an angular pro- 
jection at b on each side of the drill and 
near the center. The effect of the pe- 
culiar section is that the chip is not severed 
in a single sheet by each lip, but is con- 
stantly divided into two or more separate 
chips, and the drill has practically at its 
center a little drill cutting an advance 
cavity, which serves as a guide for the fol- 
lowing portion of the drill. The project- 
ing angles b b, and the consequent thick- 
ening of the section at those two opposite 
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IMPROVEMENTS: 


SOME 


DRILL 


points also strengthen them to take the 
tensile strain accompanying the cutting 
tendency to untwist the drill. The addi- 
tional tensile strength provided at b b 
makes less tensile strength necessary at 
the center, and consequently the drill may 
be made thinner at the center, and there- 
fore easier cutting. 

There is, for another reason, still some 
question as to how thin the center of the 
twist drill may safely be made. The oppos- 
ing cutting strains of the two opposite 
faces would seem to involve a shearing 
strain up through the center of the drill, if 
we did not remember that the power to 
drive each lip is presumably transmitted 
There are still 
many points both for discussion and ex- 
the 


down through it alone. 


periment in connection with twist 
drill. 
A A A 

Business at the shipyards on the great 
lakes is at this time particularly good; 
practically all the shipbuilding yards hav- 
ing plenty of work, and some of them work 
engaged enough to keep them busy for 


some time 


December 17, 1896 


The Non-Corrosion of Iron Beams. 

A year or two ago a report was widely 
circulated and obtained general credence 
to the effect that when the building of the 
“New York Times” was pulled down for 
the erection of the new building, the iron 
beams of the old structure were so rusted 
as to be in a very dangerous conditon 
The same report was used by Mr. M. P. 
Wood in the presentation of his paper 
upon “Rustless Coatings for Iron and 
Steel” at the recent meeting of the Me- 
chanical Engineers. Mr. Gilbert E 
Jones, of the Park Company, owners of 
the Times Building, now says that “the 
report was not based on correct informa 
tion.”” Mr. Jones further says: “Only the 
overhead the kitchen of the 
restaurant, which occupied a part of the 
basement of the old building, were found 
They were affected by 


beams in 


slightly rusted. 
the great quantities of steam generated in 
the kitchen. They were not very much 
affected, however, and it is surprising that 
they were not more affected by the steam, 
as no care was taken of them. Outside 
of this, the beams throughout the build 
ing were perfect, and were used in the 
construction of the new building. With 
the one exception, the first four stories of 
the new Times Building, from the sub- 
cellar up, have the same floor beams as the 
old. 
fl - A 


There is, after all, an impassable limit 
to the height to which the tall office build- 
ing may go, so that there is no cause for 
alarm in that direction. A speed of 400 
feet per minute for elevators is all right; 
but when you begin to run them at 500 
feet a minute, accidents begin to happen. 
We are gravely assured by high engi- 
neering authority that as 400 feet per min- 
ute is the highest velocity compatible with 
safety, the obvious deduction is that when 
this fact is realized it will be difficult to 
attract tenants to buildings where, to give 
adequate service, the elevators must move 
much faster than that. It must be a great 
relief to have this settled. 


A A A 


It is reported that it is quite probable 
a bill creating what will be known as an 
“Industrial Commission,” will pass both 
houses of Congress at this session. The 
commission will be composed of twelve 
men—three representing labor, three ag- 
riculture, three manufacturing, and three 
business or commerce—and it will be the 
duty of the commission to collate informa- 
tion and recommend legislation to meet 
the problems presented by labor, agricul- 
ture and capital. The terms of office are 
to be two years, and salaries $5,000 per 


year with traveling expenses 


A A A 
The report of the Commissioner-Gen 
eral of Immigration for the year ending 


June 30, 1896, shows that 343,267 per- 
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admission to the United 
Oj{ that number, 41 
3 


as 


sons sought 
States during the year 
gave their occupation as engravers, I,3¢ 
as blacksmiths, 710 as engineers, 461 
iron workers, 624 as locksmiths, 534 as 


as wheelwrights. 
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all the leading builders are interested 
How this will affect the industry and the 
builders of such machinery cannot with 
any certainty be predicted, especially in 
the absence of information as to how the 
trust is to be conducted It does not 


seem likely to us that 


in be 


At 


such machinery « 


an organization 


builder in this city says he knows nothing 


the builders of 


brought into such 


least one prominent 


of it more than he has seen in the papers, 


and thinks it would be extremely difficult, 


owing to differences in design and quality 


of machines, to adjust prices on a satis- 


factory basis; there bei 


difference of price in the ratio of more 


ng in some 


cases a 


than 2 to 1 for machines of different mak- 


ers, designed for the s 
A A 


ame work 


* 


Commercial Review. 


New York, SaturpDay 
IRON WORKING 


EVENING 
MACHINERY 


Dee. 12 


ru 


The deduction to be drawn from the re 


norts of the principal New York houses 


dling a general li 


is that business is considerably stronger 
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A NEW USE FOR A HOLLOW SPINDLE 

in tone than it was Noven 


L. C. Sharp, of Omaha, Neb., sends us 
the above sketch He 
explaining it, and, in fact, none seems to 
Note the way in which the 


sends no letter 
be needed. 
chuck is mounted on the spindle. 
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Manufacturers of woodworking machin- 
ery are reported to have effected an organ- 
ization of some sort. The Fay & Egan 
Company is most prominently mentioned 


in connection with it, but it is claimed that 


iber Ist 


T 


Sliding 


tools 





In 


rease 


an 


1 


a feeling of 


be 


some cases sales appear to have incr 

to some extent, but the improvement in 
the situation is more owing toa f 

quiet confidence that the market c 


said to be, 
anticipated, at least 


The past wee k has bee 


“n very quiet, 


whi 


in a sound condition 


not all that may have been 


h 


is attributable to the approach of the end 


the year with its 


accompany!ns 


in- 
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three ‘ ul is it beet 
during the year. Inquirie ome from th 
New | igia 1 ¢ es nd elsewhere Tr] 
bulk of the bicycle tool business over 
for the se ut we are expecting a 
large order from one of the companies in 
a lew days Some of them have split up 


and new factories have been started in con 


sequence. There is now less demand from 


abroad for machinery than there has been, 


because the demand for bicycle machinery, 


which was at its height in the early part of 


the summer, is principally over for the sea- 


however, still making ship 


son We are 
ments.’ 

It is not safe, however, to draw the gen 
eral conclusion that the exports are dimin 
ishing 

In a conversation with Mr. Wm. S 


Accles, who has had 


with 


considerable experi 


the introduction of American 


ence 


tools into England, and is now in 


machine 
g his headquarters at 
N. i 


an, particularly the 


this country, makin 


136 Libs rty street, we obtained his 


views as to the Europe 


English market Mr Accles has met 
with such success that he proposes to es 
tablish an agency for miscellanous Ameri 
can tools in London. He expects to go 


He 
“Machinery for bicycle manufacture ha 
pi 
believe that 
ind for 


for other ind more 


abroad again in January says 
tools 
lead to a 


machinery 


American in 
it 
Ame Tic 


neral purposes 


been thr meer ol 


Europe | will 


iter der 


gre an 
i’ ¢ 


ing | 


5 engines 


It is probable that a heavier cl: 


ior mat CK cngzines, La 


iss O 


etc 


machinery, for the manufacture of which 
England is now celebrated, will, in the 
future be sought for in America 

‘A cause which has tended to retard 
the introduction of American tools in 
Europe the lack of permanent repre 
sentation of the manufacturers, although 
they may indeed have fixed agencie ler 
ind although this year they have had ten 
porary representation from hom« What 
s needed are n wv understand the 
tor ind who 1 erstand the i ind 
outs r ( 1 bi ( 

The fe n det d for bicy 
chine ti tinue early the 
sumt irers were perfecting 
their p Buying took pl du vt 
summe 1 nues nd will contimu 
i 1 resuit tt nual cycle show n 
London, the Stanley and the Nation 

It doe ot see! if sellers altogether 
igre is to just when the sea if the 
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opinions on the 
that in this 
of the 


two preceding export 


We 


as abroad, most 


trade believe country, 


is well new fac 


ries, so far have 
ilready bought their 
but that considerable, if not the bulk of the 


domestic business in supplying tools for 


as there may be any, 


initial equipments, 


started is reserved until 
held in New 


in the year. 


factories already 


Cc! the cycle shows to be 
k and Chicago, early 
Mr. H. F. Frevert, 


Machine 


representing the 


Company, of this city, 


sarViIn 

is just returned from a successful foreign 

rip. His efforts with the large manu- 

icturer In European trade centers re 

ulted not only in a large business at the 
e, but in an excellent prospect tor 

iture orders. 

Says a leading machine tool dealer: 

There are in this country great facilities 


mn in manutacture, but we 
our 


ir Ove rproducti 
} 


ep our DuUSINeSS 


going by putting 
those which are ancient 
We 


vols in place of 


substitute the 


nd not honorable. 
896 types for the 1796. 


WOOD WORKING MACHINERY, 


No great activity has struck this branch 
{ the market, though inquiry seems to 
have improved somewhat in the last six 
weeks, and one or two concerns speak of 
fairly good sales 

A meeting was held in Cincinnati this 
week by the manufacturers of 
wood-working machinery, with a view, it 
was said, to a consolidation of interests. 
In this, Mr. Thos. P. Egan, of the J. A. 
Fay and Egan Company was a prime 
mover and the S. A. Woods, Rowley and 
Hermance and other concerns were to be 
included. It is stated that an option upon 
80 per cent. of the stock of the wood-work- 
ing machinery establishments in the coun- 
try has been obtained, but that the per- 
centage is so great is not credited by all 
We have not yet learned 
assumed concrete 


some of 


in the business. 
that the matter 
shape, and whether it will do so is a mat- 


has 


ter open to question. 


EXPORT SHIPMENTS OF MACHINERY 
of miscellaneous character from the port 


of New York, as contained in cargo mani- 


fests given out during week ending De- 
cember 12th, we compute at $470,602. 
THE IRON MARKET. 
Reports in this quarter show that the 


pig iron trade is quiet. A leading firm 
state that their business is limited prin 
cipally to car-load lots, although a few 
parties who wish to anticipate the buying 
movement next month are showing them 
selves 


It is that the Coal, 
Iron & Railway Company, the largest pro 


stated Tennessee 
ducer of Southern pig iron, has sold more 
of it during the past month to foreign 
lealers than to American consumers. 
The tactics of various trusts and com- 
bines constitute an interesting subject of 
the day. The steel billet men, in session 


this week in Pittsburg, have agreed upon 


an open market until April Ist, which is 
understood to mean low prices, and ex- 
plains why the Illinois Steel Company de- 
cided to pass its dividend 


Quotations. 


New York, Monday, December 14th. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern.......... $12 (0 @$13 00 
No. 2 foundry, Northern.... ; . 11 5 @ 12 00 
No. 2 plain, Northern.... .... ccc. 11 25@ 11 50 
Gray VOTHS.... .. secevsevees cae 22 OOS ik 
No. 1 foundry, Southern............. 11 75@ 12 00 
No. 2 foundry, Southern...........+. 11 25@ 11 50 
No. 3 foundry, Southern.. ; 10 75@ 11 00 
No. 1 soft, Southern... ssbseesee 11 25 @ 11 50 
No. 2 soft, Southern............ 6 1075@ 11 00 
Foundry forge, or No. 4 Southern 10 50@ 11 00 


Mill price, in carloads, on dock; 
common, 1.15 @ 1.20c.; refined, 1.25@1.50c. Store 
prices: common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80c. 

Tool Steel—Ordinary sizes, standard quality, 6@ 
7c., with some brands perhaps a lictle less; extra 
grades, 11 @ 12¢.; special grades, 16¢. and upward 

Machinery Steel—Ordinary brands, from store 
1.65 @ 1.75¢. 

Cold Rolled Steel Shafting—Base size in carloads, 
about 24éc.; 234c. for smaller quantities from store. 

Copper—Carload lots, Lake Superior ingot, 11.30 
@ 11%: electrolytic, 11144 @ 114c.; casting copper, 
11 @ 11\e. 

Pig Tin—For5 and 10-ton lots, 13.00c., f.0.b. 

Pig Lead—In carload lots, 2.9714 @ 3.05c., f. 0. b 

Spelter—In carload lots. New York delivery, 
4.15 @ 4.25c., f. o. b., for ordinary brands 

Antimony—Cookson’s, 744 @7c.; Hallett’s, 634c. 

Lard Oil—Prime city, present make, commercial 
quality, in wholesale lots, 40 @ 48c 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
Se gcoe will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Bar Iron— Base 


Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa. 

Position wanted as f'rman or supt. by exp. mech.; 
held such positions before. Box 194, Am. Macu 

Foundry foreman open for position: A 1 refer- 
ences. Address Box 196, AMERICAN MACEINIST. 

Experienced man desires position as foreman in 
brass foundry; best references. Box 20%, AM. Macu 

Experiene’d mech'nical drftsman wants position ; 
best references. A. Seewaldt, 10 Ave. C, New York, 

Wanted—Six young men of fair education who 
have had some experience, to learn the machin 
ist’s trade. Box 2u7, AMERICAN MACHINIST. 

Man of long experience desires situation as super- 
intendent or foreman of brass work; reference; 
temperate. Box 211, AMERICAN MACHINIST 

Practical and successful designer, A 1 draftsman, 
20 years’ varied experience, designer of high grade 
engines, desires position. Box 263, Ridgway, Pa. 

Tech. graduate with 4 yrs.’ experience in locomo 
tive works, 1 as asst. superintend’t of stove works, 
desires position; references. Box 195, Am. Macu. 

Mechanical draftsman, 14 yrs.’ experience in shop 
and office, good references, wishes position, New 
York City or New Jersey. Box 206, AMER. Macn. 

_Wanted— Young man with good practical expe- 
rience in England and United States wishes to rep 
resent an American manufacturer; can hustle. Box 
201, AMERICAN MACHINIST. 

Mechanical Draftsman Wanted—One who has had 
experience and is capable of designing special auto- 
matic machinery for working iron and brass cast 
iugs. Address Box 210, AMERICAN MACHINIST 


Do you wishto reduce expenses ?—An energetic 
supt., 35, desires change; is thoroughly reliable and 
can come well recommended; machine tool shop 
pref'd; capable of taking entire charge of plant and 
is not afraid of overwork. Box 212, AMER. Macu 

Wanted—Position with mfg. company as designer 
of special machy.: practical machinist and drafts 
man, technically educated. modern methods, famil 
iar with mill and factory work: would ac cept posi 
tion as master mechanic 3oX 25, Am. MACHINIS1 


Wanted—Superintendent for a machine tool 
factory employing about 75 men. Party must be 
competent to figure, design and improve machines, 
handie men and produce work at a low cost, state 
past experience in this line and salary expected 
Box 213, AMERICAN MACHINIST. 


Foreman boiler-maker wanted—First-class man 
who is familiar with marine and stationary boiler 
and iron ship work. Applicants will state age, ex- 
p rience, nationality, give names of previous em- 
ployers, and must be well recommende d Address 
Waring & Dixey, 2033 American Tract Building, 
Mm. Ff. City, B. TF. 


Machinist—Schaum & Uhlinger are 
securing the service of a_ first 
and experienced Jacquard ma 
charge of their Jacquard de- 
partment, All communications confidential. 
Address in writing, giving full particulars 
of experience. Schaum & Ublinger, Philadelphia, 
Pennsylvania 


Jacquard 
desirous of 
class practical 
chinist to take 


A thorough machinist, age 36, who has been en- 
gaged in the machine and foundry business, desires 
to connect himself with some reliable firmus where 
ability and push will count: well up in modern 
shop methods and management: can handle men, 
make drawings, solicit business, make contracts 
or handle correspondence; can give unqualified 
references as to character and ability. Box 179, 
AMERICAN MACHINIST 


A 1 expert and thorough mechanic on gas and 


gasoline engines, at present holding responsible po 


sition with large concern manufacturing gas engs., 
wishes to change by Jan. Ist: will accept position as 
manager or as general traveling salesman and ex 
pert with a firm that appreciates ability and in 


ventive genius developing gas engines to highest 
efficiency, and electric lighting with same, a spec- 


ialty. Box 209, care AMEKICAN MACHINIST 


Wanted—A thorough, practical mechanic as 
general foreman in highspeed engine works 
equipped with modern tools, emploving about 100 
men; must be familiar with machine work par 
ticularly and foundry and pattern work gener 
ally; should be skilled in modern methods of 
tool making and jig work and must be a good 
handler of men; an especially good man is de- 
sired; state salary wanted and give record of 
present and past work. Box 200, Am. MACHINIST 


ry 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 

wers a to our care will be for 
warded. 
Cheap 2d h’d lathes & planers. 8.M. York,Clev’d,O. 

Calipers & Gauges. F. A.Welles. Milwaukee, Wis. 

All kinds of engines and machinery built to order. 
New Jersey Machine Works, Newark, N. J 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order: models and elec- 
trical work specialty. E O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 

$5,000 buys one-third interest ina foundry and 
machine shop in the garden of Minnesota; well es- 
tablished business; excellent reasons for wanting 
a third partner. Box 193, AMERICAN MACHINIST. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call, or get 
list 17 B. The Garvin Mach. Co., 440 Canal st. N.Y. 

Wanted—An Idea. Whocanthink o some sim- 
ple thing to patent? Protect your ideas; they may 
Dring you wealth. Write John Wedderburn & Co 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors 
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Manufactures. 








Joseph ‘Tur Ose Mik inter 
er ta foundr 
Mr. W. W, Cumme o erect a new saw! it 
Jacksonv | 
\ Ww it Ephrata, Lar 
ister County, Pa 
| W MeKeespe ‘ 
T 
i s s i 
! 
| Mel 
! t 
At Egg H \ I 
B 
Il ‘ 
\ t \ 
I a 
} Vi ( vM 
\ " New 
| I A W 
| ~ \ M iV 
es _ \ 
Arad Fossett t Me I t 
IMPROVED pacing new michiner hs is tea 
se ee 
Phe Balba s ] AR ut pany, New 
= ark, N. J ire ere rat yt er! ist 
Mr. A. F. Baurnot, PP idelphia, Pa Ss about te 
-_ 
2 add three additional! stories t his dy ng factory 
Gebhart & Estabro Ww rebuild their planing 
mi it Sawinaw,. Mich... which was recently burned 


Latest Improvements. The Seaboard Air Line will shortly make ex 
Useful Attachments. tensive improvements to its shops at Portsmouth, 


Va 
Strong and Powerful. The Lorain Foundry Company, of Lorain, O., will 
commen itive operat n f their plant on Jan- 


—: uary Ist 


Robert Wetherill & Co., Chester, Pa., have plans 


Die Work, Tool Room or General Shop Work. | "°°" en 8 tee mote 


foundry 

At Warren, O.. the Day-Ward Manufacturing 
Company have decided to make a large addition to 
their plant 


A AaA 


The stroke can be adjusted for curves with machine in motion. 


A. B. Clark’s new woo! pulling factory at Pea 


The stroke can be adjusted for angles with machine in motion. body, Mass., is in process of erection. It is of large 
The stroke can be adjusted for irregular work with machine in proportions 

motion. It has adjustable table for planing taper work; table Alterations are to be made at the Cayadutta 
can be removed for fastening work to apron. Has a strong Chemical Works, Gloversville, N. ¥., and new ma 


chinery added 


graduated swivel vise. Quick work, rapid changes, modern ideas. 


The Ferrostee! Company, of Cleveland, O., have 





recently moved into their new quarters, 151 Water 





street, that city 
Carrol! Bros. have purchased the old rolling mill 
it Houghton, Mich vhich will be fit p tor 
foundry purposes 
Geo. Dalrymple has purchased some land at Fair 
haven, Vt \ \ ect a st f he 
prod 
At M s rt Bh t Manuf r 
This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine | ‘= OM PAny rene toe 4 plant to manutac 
and delicate. SEND FOR CIRCULAR. ture shatting, J . . 
I Dalton & I ( | l gha alt 
AAaAAA Lake City ta ur nter iting the erection of 
aredu ttha 


THE HENDEY MACHINE Co. yelper eee rote 
TORRINGTON, CONN. wo nter “to erect a hat factory at 1 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 





( CHAS, CHURCHILL & CO., London and Birmingham. pal Pitt ft erecta plant f t! 
SCHUCHARDT & SCHUITE, Berlin and Vienna. manufactur f cott ers at N k. Va 
EUGEN SOLLER, Basel, Switzer'and. Ihe roun Se al hops rece pied 





European 
Agents, 
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R. R. at Cumberland, Md., have been 


is said a sash factory will occupy 


by the B. & O 
leased, and it 


them 


The Marion Manufacturing Company, of Stough- 


ton, Mass., are having an addition put on their 
building. New boiler and machinery will be in 
stalled. 

The American Screw Company, Providence, R. L., 


in the near future, erect a rolling mill plant 
on of the raw material used in its 


will 
for the product 
factory 


& Wilson Electro-Chemical Com- 


ain. has closed a contract with 


The Albright 


pany, of Great Brit 
the Niagara Falls Power Company, Niagara Falls, 
N. Y., and will locate in that city. ° 

A new company, of which J, H. McKenzie, W.H. 


Spurgeon and F. G. Peck, all of Colorado Springs 
are the incorporators, intend to erect shops at that 
place to manufacture a patent car coupler. 
onee - 


Parkersburg Acid Works, Parkersburg, W. Va.. 
contemplate the reconstruction of their plant. An 
entirely new concentrating apparatus is to be in 
stalled. Mr. W. P. Littleton is superintendent.; 


A new company, known as the Ohio Germanic 
Engineering Company, has been formed at Cleve- 
land, O interested are W. D. Richardson. 
Frank H Gustav J. Hall and Geo. H 
Morton. 


Those 
Robinson, 


Jaques Brothers & Co., of Boston, Mass., have 
bought the plant of the Suffolk Spring Bed Com- 
pany. Suffolk, Va., and will remodel the same for 
the manufacture of moldings, etc. New machinery 
will be installed. 


A new company. called the American Impulse 
Wheel Company. has been formed in New York 
Directors: Herbert P. Campbell, Hoboken, N. J.; 
John P. Millard and Frank Lawrence, of New York 
City, and others 


A A 


_ New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders 
Association, 9°x12", 6'x9" and 3%'x6’. 
=a recommend the 6" x9" size for machinery 

When they must be larger or smaller, 

e ee other standard sizes should be 

adopted if possible. 


Curtis & Curtis, Bridgeport. Conn., send us a cat- 
alog devoted to the illustration and description of 
pipe cutting and threading machinery, including 
pipe dies and taps, die stocks, ete. It is 844 x 9% 


A 


inches 


The Waterbury Machine Company, Waterbury, 
Conn., send us a catalog which is especially devoted 
to the description and illustration of wire drawing 
machinery. A table of the standard wire guages in 
use in America is given. The catalog is 644 x 6%4 
inches 


send us a pamph- 
containing illus- 


J. A. Fay & Co., Cincinnati, O., 
let entitled “ Cutter Heads, ete.,”’ 
trations and descriptions of various kinds of cut- 
ters for molding, tenoning, mortising chisels, ete 
This pamphlet will be sent to those desiring it upon 
application, and is 834 x 1046 inches. 


Pearn & Co., Ltd., West Gorton, Man- 
England, send usa catalog illustrating and 


Frank 
chester, 
describing various forms of machine tools, includ 
ing radial drills, pipe facing machines, tappers, ete 
Detailed descriptions of the different parts of the 
machines named are given, and the catalog is 544 x 
8 inches 


Ranken & Fritsch Foundry & Machine Company, 
St. Louis, Mo., have issued their catalog contain 
ing illustrations and descriptions of various sizes 
of Corliss engines. This catalog gives very full de 
scriptions of the parts of these engines, 
half tones of the engines complete and in service 
The oatalog is standard size, 6 x 9 inches 


and also 





* Pratt § Whitney Co 


HARTFORD, 
@ CONN., U.S.A. 


- MAKERS OF... 


® 


Fine Machine Cools. 


®& 


€omplete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small 


England—Buck & Hickman, 


Chicago—42 and 44 8, Clinton st. 


Tools for all Machine Work. Drop Hammers and Trimming Presses. 


Forging 


and Trimming Dies for all classes of work. 


280 Whitechapel rd., 


ham. France—F. G. 


London, E.; 
Kreutzbe rger ; Fenw ic k Freres & Co., 21 Rue Marte ‘l, Paris 
Boston—281 Franklin st. 


Chas. Churchill & Co., Ltd., London and Birming- 


New York—1: 23 Liberty st. 








POLEEGEEGUUUTUEEETUTEEEEEEL 


“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg. Co., “*°°Ni!s"a: "** 








Che Principles of Mechanism __. 


By Prof. S. W. ROBINSON. 


325 Pages. $33 Cuts. 


8vo, Cloth, $3.00, 


JOHN WILEY & SONS, 53 E. 10th Street, New York City. 








signs, 





9 TO 15 IN. SWING. 


CATALOGUE FREE. 


are of the highest order. 
tage to have our catalogue and special prices be- 
fore placing your order. 


Woe. — SEBASTIAN LATHE CO., 


"7 and 119 CULVERT ST., CINCINNATI, OHIO. 


Lathes! Planers!! Shapers, &c. 11! 


Our tools are all of the latest and most approved de- 


workmanship, material and finish 
You will find it an advan- 


while the 





DYER & DRISCOLL, 


PATENT SOLICITORS, 36 WALL ST., N.Y. 


Bios dome, OH my potent ote Ting 


book, Cor for Fra amd forssan Counliea, 
Covitinounty forthe past fourteen y @ana, 


ie 





STAR LATHES 


Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 




















JENKINS STANDARD Pac 
9 2 k 


'96 THE NEW ’96 JENKINS ‘'96 

S the Perfection of Joint Packing. 

Does Not Squeeze Out and not necessary to 

follow up joint. 

on any and all pressures of steam or any kind of 

joint where packing is required. 

or blow out, therefore the best for all purposes, 

Call for and insist on having '96 JENKINS ’96, 
stamped like cut. . ° 


JENKINS BROS., New York, thenten, Phita., Chteane. 


Instantaneous, 
We guarantee it to last for years 


Does not rot, burn 








WORCESTER x 
\ MASS. >: 





BETTS MACHINE CO., Wilmington, Det 
PLANING MACHINES 


OF MOST MODERN DESIGN AND 


12 Sizes. 


CONSTRUCTION. 


From 3 ft. sq. to J0 ft. sq. 
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BAUSH & HARRIS MACHINE 


HOLYOKE, MASS. 
MANUFACTURERS OF 














Aly st Patent 
aa = Radial 
: Drills 





——+ rare 

CU TING 
OFF 

MACHINES, the Latest and Best. 


HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 


German Agents: c— Agents: 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd., 
Berlin and Vienna. London and Birmingham. 





















Miner & Peck Mfg. Co., New Haven, Conn. 





RELIANCE STEEL CastinG Co., Ltd., 


HIGH CRADE 


STEEL CASTINGS 


OPEN HEARTH AND CRUCIBLE. 


SMALL WORK A SPECIALTY. 


wee" PITTSBURG, PA. 





THE WATERBURY 
FARREL FOUNDRY 
AND MACHINE CO 


Waterbury, Conn., U. S.A 


BUILDERS OF 
MACHINERY 
FOR MAKING 

STEEL TUBE, BICYCLE PARTS, BRASS GOODS, SILVERWARE 


ANC HARDWARF. 





Roots’ Blowers.“ 


Unsurpassed for any purpose where a 
blast or suction of air is required. 
The only Rotary Blower built for high 
pressures. 


P. H. & F. M. ROOTS CO., Manufacturers, 
CONNERSVILLE, IND. 


NEW YORK Ot! iE: 109 Liberty Street. 
* ve Sit WARI, = 
In cI entior s pape 





Chicago, 
22 and 24 
West 
Bandolpb 
Street. 






UFFALO ALO DRS 





— ~~ - 
, AMERICAS DEST. 
te WORLDS OTANDARD. 


CARRIAGE & WAGON Manns \ 
Yo 24 Sizes. of / 













ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samoles ana Descriptive Price List Free by Mail. 








We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING C0. 


87 Maiden Lane, NEW YORK. 


HW. JOHNS MFG.CO. 


ie 87 MAIDEN LANE, 
NEW YORE 






PATENTED 








CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 


SEND FOR CATALOCUE. 











2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 











PUNCHING »° SHEARING MACHINERY’ 


) 


 #° BOILER MAKERS ROLLS. 
New Doty ManuFacurne ©: 
Janesville _ se ‘i Wifon fin | 























a ong 
w A 


: Automatic ee 








FLATHER & COMPANY, 


NASHUA, N. H., U.S. A, 


LATHES, 


SCREW MACHINES, 








The Flather Lathe, 22 inch. 


PLANERS AND SHAPERS. 
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BROWN & SHARPE MFG. Co. 
MACHINERY AND TOOLS, 


PROVIDENCE, R. |}. 
Castings for Core Ovens, 
Cast Iron Sign Letters, 


sa ~ \ on Improved Work Bench Legs, 
a. 4 = Ne Je é Foundry Rattlers, 
4 Sanitary Closets, 
Soda Kettles. 
FURNACES FOR ANNEALING OR CASE-HARDENING 


4 Sizes, Single or Double. 





ENGINE LATHES 


from 17 to 64 in. swing. Cuts, Photographs 


and Prices furnished on application. 


The above were designed for our own use alone, but were so often commended 
and ordered by those who saw them, that they were catalogued, and are now usually 


LOWELL, MASGB., U. &. A. 


carried in stock. 


NEW YORK OFFICE, 136 Liberty Street, Room 507. 
CHICAGO OFFICE AND STORE, 23 South Caral Street. 





FIFIELD TOOL CoO.. 














WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


SCREW MACHINES 


—= SIX — «el ee 
sept 4 ERO i 
pany ILLUSTRATED CATALOGUE, 3 PERFORATING a. => 
OF EVERY scR' pIPTION— 
ss AN F 
: ° POR ALL PURPOSES 
bet 
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THE HAYDEN & DERBY MFG. CO. 


————————="MANUFACTURERS OF 


ETFO le Te ncn. 


The Standard the worid over. 
High Grade Reliable Durable. 





227N,UNION ST. CHICAGO. 
284 PEARL ST. NEW YORK. 




































Send for our book Practical Infor- 
mation on Injectors.’’ Sent free 


Who can think 

anteqd— n ital of some simple 
thing to patent? 

Protect your ideas, the pre bring you wealth 
Write JOHN WEDDERBURN & CO., Patent Attor 


neys, Washington, D C., for their si. 800 prize offer 
and list of two hundred inventions wanted. 










60 SouTH CANAL ST. 
CHICAGO, ILL. 










424 TELEPHONE BUILDING, 
PITTSBURGH, PA. 











Stuart’s Patent Zompression Wedge Coupling. 


REQUIRING NO KEYS. 








me ave successfully stood the test for 9 years and are still being shipped 
m trial, or money returned if you want it. All sizes kept in stock. 
R, J. STUART'S FOUNDRY AND MACHINE WORKS, Fine Yano Dron Pareinec 
NEW HAMBURGH, N. Y. le ee le we Settee 
¢ THIS _ WORCESTER MASS. 
t K tan Ar hones: | vv 





BRUSH 


Don't took like anything 
you ever saw before! 


"ELEGANT and USEFUL... 
¢ A Modern Article. 


BORING «vo 
TURNING 


MILLS, 


Nowe panting 
th « ne Ae f oe A cquarntey 


ln & Adnrc AAAS” 








er e~2-9-23-39<2 





2 Low in Price. FOR CASTINGS. ¢ 104 Iuthtiw tk 

High in Quality. Ay K . 4,5 & 6 ft. Swing 

5 THE BUCHEL MACHINE WORKS, : a" ae A Ah, ce 
NEW nobel Juke 

¢ Send for Circular. nang = ee Machinist.” * , H. BICKFORD, 


4 ¢>4>C>4> > 8-9-3 59-3 -9 20 LAKEPORT, N. H. 


JONES & LAMSON MACHINE COMPANY, SPRINGFIELD, VT. 


«mee FLAT TURRET LATHE. 














